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UdO 

USFbtymeric ■ 

FILLER TESTING 
NAS8-36298 

U. S. POLYMERIC O. E. 71188 


Filler Lot for NASA Lot# 1 


1. Carbon Content, X 



SAMPLE. 



QAI-SS60 


fill 


#1-2 

*lz2. 




99. 17 


99. 18 

99. 12 



NASA LOT# 

1 

AVERAGE 

99. 13 


2. Ash Content, X 


.80S 


.880 

.080 


PTM-71B 


.009 



.005 



AVG. 

.887 


.007 

.803 



NASA LOT# 

1 

AVERAGE 

.006 


3. Atomic Absorption, ppm 


#1-1 


#1-2 

#1-3 

LOT#l 

CTM-S3B 






AVP- 

(Values are average of 

Na 

3.0 


2.8 

1.5 

2.2 

2 determinations) 

K 

1.5 


0.0 

0.8 

8.5 


Cm 

8.8 


8.8 

8.0 

8.8 


Mg 

8.5 


8.0 

0.8 

0. 2 


Li 

0. 0 


8. 0 

0.0 

0. 0 


TOTAL 

5.0 


2.8 

1. 5 

2.8 

3a. Moisture Content, X 


.805 


.810 

.005 


CTM-53B 


.019 


.805 

.80S 



AVG. 

.810 


.008 

.005 



NASA LOT# 

1 

AVERAGE 

.008 


3b. Ash Content, X 


8.800 


8. 000 

0. 800 


CTM-53B 


8.088 


8.800 

0.00 5 



AVG. 

0. 808 


8. 808 

8. 803 



NASA LOT# 

1 

AVERAGE 

0. 081 


4. pH, Units 


4. 85 


4.85 

4. 95 


ASTH D1S12 


4.90 


4.90 

5. 05 



AVG. 

4.88 


4. 88 

5. 80 



NASA LOT# 

1 

AVERAGE 

4. 92 


9. Particle Size, microns 

AVG. 

.45 


. 36 

. 38 


S. E. M. procedure 

Maximum 

.65 


.62 

.65 


(Average values are 

Minimum 

.22 


. 17 

. 22 


of 10 determinations) 

Std. Dev 

.88 


. 88 

. 08 



NASA 

LOT# 1 AVERAGE SIZE .40 


6a. TGA, • C at 50X Loss 


750 


751 

749 


CTM-51 

NASA LOT# 

1 

AVERAGE 

750 
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illlmr Lot for NASA Lot» 


6b. TGA 

CTH-51 


See Charts 6A-6C 


7. Particle Size Distribution See Charts 7A-7C 

CTM-72 


7a. Particle Size, sicrons 

fi-i 

tl=2 

Uz3L 

CTM-72 

.67 

.66 

.92 


.66 




AVG. . 66 

.92 

.94 


NASA LOT# 

1 AVERAGE 

.91 


U. S. Polyseric 


-4 iji . q \ — 

Haaid M. Quraishl, Manager 
Quality Assurance Department 
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ORIGINAL PAGE IS 
OF POOR QUALITY, 
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ORIGINAL PAGE IS 
OF POOR QUALITY 
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Udp 


U S Fbfymeric 


RESIN TESTING 
NAS8-36298 

U. S. Polymeric 0. E. 71108 
91LD Resin Lot for NASA Lot# 1 
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Resin Solids, X 


*1-1 

*1-2 

*1-3 

PTK-7C 


70. 4 

70.7 

71. 5 



70.9 

69. 9 

70.9 



71.0 

71. 7 

70. 3 


AVG. 

70.8 

70. 8 

70. 9 



LOT* 

1 AVERAGE 

70. 8 


2. Specific Gravity 9 25* C 

PTN-29C 

3. Viscosity, Brookfield, cps. 9 22. 8* C 

PTN-47B 


1. 137 1. 136 1. 137 

LOT* 1 AVERAGE 1. 137 

1000 1000 1000 

LOT* 1 AVERAGE 1000 


4. Gel Time, min: sec 
PTM-14C 


3:24 3:20 3:22 

LOT* 1 AVERAGE 3:22 


5. Atomic Absorption, ppm 
CTH-53B 


Na 

K 

Ca 

Mg 

Li 

AVG. 


f. 1-1 

8 

1 

10 

1 

0 

20 


* 1-2 

9 

1 

9 

1 

0 

20 


*1-3 

10 

1 

8 

1 

0 

20 


LOTI AVG 
9. 0 
1.0 
9.0 
1 . 0 

0 

20 . 0 


6. Volatiles, Gas Chromatography 
CTM-55 


See Charts 6A-6C 


7. TGA, X Weight Loss at 500* C 
CTM-51 (AIR) 


*1-1 *1-2 *1-3 

41.4 40.5 40.8 

LOT* 1 AVERAGE 40.9 


See Chart 7A-7C 


8. DSC, temperature *C 
CTM-50A 


9. HPLC 

CTM-49A 

10. GPC, Average molecular vt. 

CTM-49A 


187 182 183 

LOT* 1 AVERAGE 184 

See Chart 8A-8C 

See Chart 9A-9C 


1770 1816 1658 

LOT* 1 AVERAGE 1748 


See Chart 10A-10C 
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11 . 

12 . 

13. 

14. 

15. 


91LD Resin Lot for HASA Lot» 1 


pH, units 


#1-1 


#1-2 

#1-3 

CTM-1B 


8. 4 


8. 3 

8. 3 



LOT# 

1 

AVERAGE 

8. 3 

Phenol Content, % 


11.05 


12. 15 

11. 85 

CTM-55 Appendix 1 


11. 05 


11.78 

12. 02 


AVG. 

11.05 


11. 96 

11. 93 



LOT# 

1 

AVERAGE 

11. 65 

Chang's Index, ml. 


23.6 


23.8 

23. 8 

CTM-5B 


LOT# 

1 

AVERAGE 

23.7 

RDS, Minimum Viscosity, cps. 


Min. Vise. 

•C 

CTM-57A 

#1-1 

356 



99 


#1-2 

194 

104 

#1-3 

153 

108 

AVG. 

234 

104 


See Charts 14A-14C 

NMR See Charts 15A-15C 

Vendor procedure 


U. S. Polymeric 

.^1 Co — L -J M - 


Hamid H. Quraishi, Manager 
Quality Assurance Department 



TYPICAL GAS CHROMATOGRAPH SET-UP 


ORIGINAL PAGE* 
OF POOR QUALITY 


Operator Q, 7^.^ 

Co I won ' r _ — 

Length Vp#-* 

0i» ILl^. 

liquid Ph»«» AT-/^>rtt7 
»t. % g | 
Cupport^flriPHrAO 
Mesh „ yo/ lcQ— 


Carrier 6as_JLfci£> 

lot ane te r 

Inlet Press_&^psig 

Rate_3& al/ain 

CHART SPIED———, 

SAMPLE Irl 

Size 




teliMzL 

fe.P 


Date 

Detector 
Voltage 

Sensi t 

Floe Rates, ■l/ein___ 
Hydrogen K 7 *i r 

Scavenge 

Split, 


ure, # C. 


Pat. USSZ Inj. 
Coluan Initial. 

V S-Msd 



Sol vent 3 

Concn. 





GAS CHROMATOGRAPHY STANDARD SOLVENT 


TEST METHOD CTM-55 

STANDARD SOLVENT/MONOMER RETENTION TIME (MINS,) 


MEOH 

.6 

ETHANOL 

1.18 

MECL2 

1.28 

ACETONE 

1.45 

IPA 

1.83 

THF 

3.08 

ACETONITRILE 

3.2 

CRESOL 

A. 03 

MEK 

A. 08 

FURFURAL 

15.03 

TOLUENE 

17.98 

CHLOROBENZENE 

19.6 

PHENOL 

22.08 


NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES. 



CHART 6A 



FINAL FULL SCALE MV. =1600. 00 


SAMPLE : 91 LD 1-1 
IISC. • C=0.09976€MS//(L 

TIME' 8 = 39 
DATE : 12/10/86 
OPERATOR = JG2 

UN TIME : 38.00 MINUTES 

ELAY TIME : 0.00 
HAH = 0 


PK 

NO 

RET 

TIME 

PEAK 

AREA 

AREA 

8 

L 

PEAK 
HT . 

2 

.48 

1782 

.084 

2 

243 

3 

.63 

2116 

. 100 

2 

244 

5 

1 .63 

177028 

8.334 

2 

12881 

6 

2.93 

18O2100 

84.843 

3 

88912 

7 

5.43 

1577 

.074 

4 

102 

19 

11.70 

1138 

. 054 

2 

55 

23 

14.90 

9570 

.451 

2 

193 

29 

17.48 

1551 

.073 

1 

69 

33 

21 .98 

116130 

5 . 467 

3 

6607 

35 

23.50 

8647 

. 407 

2 

319 

36 

25.70 

2417 

. 114 

1 

109 


TOTAL AREA= 2124047 
THPESHOLD= 1 
MIN . PK . WIDTH= 15 
AREA RE JECT= 1000 


VERTICAL SCALE FACTOR = IX 



SAMPLE 91 LD 1-1 
M I SC . : C=0. 09976 6MS/ML 

TIME = 8=39 

DATE = 1 2/10 '86 
OPERATOR = JG2 

RUN TIME = 30.00 MINUTES 

DELAY TIME-- 0.00 
CHAN = 0 


PK 

RET 

PEAK 

AREA 

B 

PEAK 

NO 

TIME 

AREA 

* 

L 

HT. 

5 

1 .63 

177020 

8.449 

2 

12801 

6 

2.93 

1882100 

86.009 


88912 

33 

21.98 

116130 

5.543 

3 

6607 


TOTAL AREA= 2095250 
THRESHOLD= 1 
MIN PK.WIDTH= 15 
AREA RE JECT= 10800 
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ORIGINAL PAGE- IB • 

OF POOR QUALITY VERTICAL SCALE FACTOR = IX 


***■ REAL TIME CHROMATOGRAM *** 



FINAL FULL SCALE MV . =1800 . 00 


ISAMPLE : 91 LD 1-2 

I MISC. C=0. 1003b €H6/HL 

TIME : 10=03 
DATE : 12/10/66 
OPERATOR = JG2 

RUN TIME = 30.00 MINUTES 

DELAY TIME • 0.00 
CHAN: 0 


PK 

'NO 

RET 

TIME 

PEAK 

AREA 

AREA 

X. 

B 

L 

PEAK 

HT 

2 

.63 

4647 

.117 

1 

488 

4 

1 .65 

94019 

2.358 

2 

12190 

5 

1 .85 

222740 

5.585 

2 

12322 

6 

3.28 

3332800 

83.551 

3 

93330 

7 

5.55 

2614 

.066 

4 

253 

26 

11.73 

8887 

.203 

3 

381 

,35 

21 .93 

133490 

3.347 

2 

18616 

36 

22.13 

190400 

4.774 

2 

10542 


TOTAL AREA= 398799? 
THRES'HOLD= 1 
MIN.PK WIDTH= 15 
AREA REJECT = 1080 

J 



SAMPLE- 91 LD 1-2 

MI SC . : C=0 . 10038 Qi6/HL 

TIME : 10=03 

DATE= 12/10/86 
OPERATOR: jgz 

RUN TIME: 30.00 MINUTES 

DELAY TIME: 6.00 
CHAN: e 

PK RET PEAK AREA 8 PEAK 
NO. TIME AREA * L HT . 


4 1.65 94019 2.367 2 12190 

5 1.85 222740 5.607 2 12322 

6 3.28 3332000 83.874 3 93330 

35 21.93 133490 3.360 2 10616 

36 22.13 190480 4.793 2 10542 

TOTAL AREA= 3972649 
THRESHOLD= 1 
MIN . PK . WIDTH= 15 
AREA REJECT= 9000 
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i 


VERT I CAL' SCALE FACTOR : IX 



SAMPLE : 91 LD 1-3 

Hisc. c=e 10171 Crts//iL 

TIME • 11=03 
bATE: 12 '10/86 
OPERATOR: JG2 

RUN TIME: 30.00 MINUTES 

DELAY TIME: 8.00 
CHAN : 0 


pg. 

RET 

TIME 

PEAK 

AREA 

AREA 

* 

e 

L 

PEAK 
HT . 

2 

.63 

3122 

.084 

1 

415 

4 

1 .65 

87168 

2.345 

2 

12647 

5 

1.66 

266618 

5.563 

2 

12134 

6 

3.23 

3107700 

83.669 

3 

90515 

7 

5.55 

15036 

.405 

4 

386 

8 

6.35 

16422 

.442 

4 

286 

9 

8.23 

1731 

.047 

4 

84 

14 

11.86 

4421 

. 119 

2 

206 

26 

21 .98 

272126 

7.326 

1 

16481 

TOTAL AREA* 3714264 



THRESHOLD 

= 1 




MIN 

PK. WIDTH* 15 




RREA REJECT* 1060 




SAMPLE: 91 LD 1-3 
MISC.: C=0. 10171 GMSjrtL 

TIME: 11:03 
DATE: 12/10/86 
OPERATOR: JGZ 

RUN TIME: 30.00 MINUTES 

DELAY TIME= 0.00 
CHAN: 0 


PK 

HO. 

RET 

TIME 

PEAK 

AREA 

AREA 

* 

B 

L 

PEAK 

HT. 

4 

1 65 

87108 

2.371 

2 

12047 

5 

1.86 

286610 

5.624 

2 

12134 

6 

3.23 

3107700 

84.597 

3 

90515 

26 

21.98 

272120 

7.468 

1 

10481 


TOTAL AREA= 3673538 
THRESHOLD* 1 
MIN.PK WIOTH* 15 
AREA REJECT* 17600 
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CHART 8A 


iiimiimnniimiiiiiiimiiiiiimiiiimnmiiiiiiiiniiiiimiiiimliiiiiinmiiiiiiiii 

iBKilSBiiSKiiiiiiiKiaBKSiiiKiiiiiiiiBiiiBiiiiiiiiiiiiiiKiiiiiiiii KSKi iSliiiiiBiia 

:BB:BSBBBSBiBB'BBBBBBBBBBBBB!B!BBBBBBBBBBBBBBBBBBBBBB 

inmiminMiniiNiBHWiNmNiHHiiiiiraidiiiiiiiiiiiiiiiiiiiiiiMiiiiiHiNHiiiiiiin 

■MMiiMiiiiiiiiiiiiniL'isM ' i x ; ii i< 

niiiniBBiHBmmBniniiiuBHHBBBiMnimniiiiiiiiiiiuiiiBiMHBl 

F^V%m , a'K9aantMiiaHHH(~?iaNi<'im'«a*maaaaaaaaaauaiiiiiiiiaaaiiiiamaai 


■HaaaaaauaaanBiNiniiiii*iS!iui .<•> a\i x ; n «a • ^«vniiiiiiiaaaNiBaaaaBaaaBnaMIIIIIIIIIIMIM 
■■■■■■■g— ■■Mg|ggggfflgBg||ggigggtiiiigliiglliIgg8lllllllBggigilgilillgl«jl!lllliiiSiiii8S8iiiSi 

I— aaHart>>:<rwaaaaaimai*»waaa»iw»amt i«4inMijaaaaa»aaaa»aa«amiaiiaaaiiiianaaaiM 
^■■■■■■■MijiMMMtaMiHHaiiaiT^iroaiaaiaiaBBiBiiiiaaaiiaaaaBaiiaan 

: » uiim »iniiui iHimmimamiH 

Ftwbbb* *w vte 



pnaiHas 

ggMBgHiBakgMbMUHaMiftkWMaaiMrfaiiiEGaLkJiiQDjaKs.ce^sciaiifiiiiiiliiiif 

iHaaBHiaaBBaiaaaaBaBiiaiiiaiiaikiiaiiaiiiaiiiBaBiiaaiaiaiiiaaiaiaaaaaiiaaa 


i^iux.ti.itiaBaaaaaigBiiiiBBBaBBaaaaaBBaiii 

BBBBBBBBBBBBBBBBlEBBBBBaflBBBBBaBBBBBBUa 


>[• Jlt(iTltifTr-WlBV>a.'SBBBa>aRi < TnrVBaBBBBBBBIBBBBBBBBBBBBBflBBBBBBflfia 
IBgBBrnBBnBrliwsMBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBfl 
IKCCBLkJ^.iQOJBKS.Ce^B^ZBBBBBBBBBBBBBaBBIBBBBBBBBBBBBBaBBBBBBflaa 


iPHnMBgBnBBBHHBBnHHHnnnHHBHHHHHHBBHHHBBRHHnHBBBBBBBNBBBBBBBaBBBBBBi 

!Ssjjnji|y|jjjj;i;;;i;:;!:£;;£!!:s:;£;ii;H;;;;;!s£!;;££i;n!£££i!!£:si!!l!!!£:£!!!ii!!!!!!!:si! 

BBBaaaBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBg=1B=BBBBaaBBBBBBBBBBBBBBBflBBBBBBBBBBaflBBBBBBBBflBB| 
ggBagBnBBgggggggBBBBggBaBBBBBBBBBBBBBBBBBBBBaBaraiSaBBBBBBBBBBBBBBBBBBBBBBgBBBBBBBBBBBBBBBBBBBBBi 
BBBBiBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBiBBBBBBBBBBBBBBBBBBBBBBi 
BBBBngaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBffBBaBBBBBBBBBBBBBBBBBBBBBBBBlBBBBBBBBBBBBBBBBBBBIBBI 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBb Biff fT/BBll"r“f ZTfTTf .1T73BBBBBBBBBBBBtBBBBBBBBBBa 

■ BBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBflBBBBflBBBBPi-B-a^<«B,i^lltr.'a *Ul>Ltl'Ji.B'it]iMBBBBBBBBBBBBBBBBBBBBBBB 
BBBflBBBBBBBBBaBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBa 
BBaBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBCaflUBBB^niT>'m7T<TT|nT^Vf n ff : Ti3BBBIBBIBBBBBBBBBBBBBBBBBB 
iBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBCrrZJSSaSk^iniUVt^Gijjm'lAjABBiBBBBBBBBBBBBBBBBBBBBBIBBB 

ibbbbbbbbbbbbbbbbbbbbb bbbbb bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb 

■BBBBBBBBBBBBBBBBBBBBBBBBB .» Y<\ ■ 1 1 si r T gBBBBBBBB^l^lBBBBBBBBBBBaBBBBBBBBBBSBBBBBBBBBBBBBBBBBBBIBI 
IBBBBBBBBBBBBBBBBBBBBBBBBBB il.M J 1 1 1 4 .1 U EaflBBBBBBiZBfelBBBBBBBBBBBBBBBBBaBBflBBBBaBBBBBBBBBBBBBBHBBI 






nmniuniininmuuiiinimmniimiill 
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BBflBBBBBBBBBBBBflBBBBBBBBBflBBBBBBflaBEaflBBBBBnrni&lSBflBBBBBBBBBBBBBBaBBBBBBBBBafiHHHHiiiiHHHM 
BBBBBBnBBBBflflBBflBBBBBBBBflBBBflBBBBBBBaBBBBBIll.T'BBBBBBBflBBBBBBBBBBBBBBBBBBBBBlMHHOTMIIIIIIIIS 
ggggggWgggggg BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBWBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBBMBBBBBBBBBBI 
BllllliilllllligBBBBBBBBBBBBBBBBBflBBBBBBBBBkBBklBBBlBBBBBBBBBBBBBBBBBBBBBBBBiBBBHiBiiBBHBl 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■»«BB*CBB§BBBB ■■■■■■■■■■■■■■■■■■■■ 
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CHART 9A 


,A FILE A : PHEN042 . HDR TAKEN 09-06-1986 09:18:14 

area percent report 


f 


******** 


1**************************************************************************** 
[ample Name: 91LD, 1-1 ,C=6. 89 Operator Initials: JGZ * 

» a te: 09-06- 19B6 09:18:14 Method: PHENOLIC DATA FILE: A: PHEN042. F'TS * 

nterface: 4 Cycle#: 42 Channel#: 0 Vial#: N.A. * 

tarting Peak Width: 10 Threshold: .01 * 

**************************************************************************** 
Instrument Type: BECKMAN HF’LC Column Type: MICR0B0NDAPAK C-1B * 

Solvent Description: THF/WATER, 2:1 BY WEIGHT * 

Operating Conditions: R.T. $ FLDWRATE=1.5 ML/MIN * 

Detector 0: 220NM/.5AU Detector 1: * 

Misc. Information: LENGTH=25 * 

.*#************************************************************************** 
irting Delay: 0.00 Ending Retention Time: 10.00 


Ret 
Ti me 


Peak Area B Peak Normalized Area/ 

Area 7. L Ht. 7. Height 


1.82 

2.08 

al Areas 


141349 75.8850 2 5927 

44918 24.1150 2 4812 

186267 Area Reject: 


100. 000 

31.778 


23.8 

9.3 


1000 One sample per 1.000 sec, 


ORIGINAL PAGE IS 
OF POOR QUALITY 


I 


DATA FILE-PHEN042 FROM 0.00 MIN. TO 10.00 MIN. LOW SCALE* 5.406 Mv. HIGH SCALE* 11.628 Mv 
81 LD. 1-1. C-6. 89 MG/ML. 9/5/86, JG2 




CHART 9B 


ORIGINAL PAGE IS 

OF POOR QUALITY. 


AREA PERCENT REPORT *«■•»■*(■*■«■** 

■fr*******************#*#*#*****#****************^*************#************** 

S ample Names 91LD, 1-2,C=6. 80 Operator Initials: JGZ * 

ates 09-06-1986 08:54:02 Method: PHENOLIC DATA FILE: A: PHEN041 . PTS * 

nterface: 0 Cycle#: 41 Channel#: 0 Vial#: N.A. * 

Starting Peak Width: 10 Threshold: 1 * 

|**************************************************************************** 
Instrument Type: BECKMAN HPLC Column Type: MICROBONDAPAK C— 18 * 

Solvent Description: THF/WATER, 2:1 BY WEIGHT * 

Operating Conditions: R.T., FL0WRATE=1.5 ML/MIN * 

Detector 0: 220NM/.5AU Detector Is * 

Misc. Information: LENGTH=25 * 

**************************************************************************** 
rting Delay: 0.00 Ending Retention Time: 10.00 

Peak Area B Peak Normalized Area/ 

Area 7. L Ht. 7. Height 


121318 64.1205 2 5979 100.000 20.3 

21021 11.1102 2 4292 17.327 4.9 

46864 24.7693 2 4890 38.629 9.6 

189203 Area Reject: 1000 One sample per 1.000 sec. 

! 

i 



DATA FILE-PHEN041 FROM 0.00 MIN. TO 10. 00 MIN. LOW SCALE- 5. 388 Mv. HIGH SCALE- 11.634 Mv 
91 LD, 1-2. C-6. SO MG/ML, 9/6/06. JGZ 



CHART 9C 




ORIGINAL PAGE IS 
OF POOR QUALITY, 

area percent report 




**********.#****.**#*#*#**********************#**********************'* ■***■***■** 
ample Names 91LD, 1-3, C=6. 97 Operator Initials: JGZ * 

ate: 09-06-1986 08:23:04 Method: PHENOLIC DATA FILE: A: PHEN040. PTS * 

Interface: 0 Cycle#: 40 Channel#: 0 Vial#: N.A. * 

itarting Peak Width: 10 Threshold: 1 * 

i**************************************************************************** 
Instrument Type: BECKMAN HPLC Column Type: MICROBONDAPAK C-1B * 

Solvent Description: THF/WATER, 2:1 BY WEIGHT * 

Operating Conditions: R.T. , FL0WRATE=1 . 5 ML/MIN * 

Detector 0: 220NM/.5AU Detector 1: * 

Mi sc. Information: LENGTH=25 * 

.****************#*#******************#************************************** 
irting Delay: 0.00 Ending Retention Time: 10.00 



Ret 

Time 

Peak 

Area 

Area B 
7. L 

Peak 

Ht. 

Normalized Area/ 

V. Height 

> 

1.B2 

125139 

64.2723 2 

6105 

100.000 

20.5 

5 

2.00 

21318 

10.9492 2 

4365 

17.036 

4.9 

\ 

2. lO 

48244 

24.77B5 2 

4988 

38 • 552 

9.7 

:al 

Area: 

194701 

Area Reject: 

1000 One 

sample per 


DATA FILE"PHEN040 FROM D. OD MIN. TO 10.00 MIN. LOW SCALE" 5.397 Mv. HIGH SCALE" 11.742 Mv 
91 LD, 1-3. C-6. 97 MG/ML, 9/6/00. JG2 



6PC CALIBRATION PLOT 


*** Calibration Data *** 
Calibration Name: 

Wise Information: 


Fit Type: 3 

Log Mol Wt = A + Bx ♦ Cx~2 + Dx^3 
A* 2.533977 B= 2.115815 C= -.5646824 

Coefficient of Determination: 0.9902 

Ret Time Molecular Weight 


D= 3. 606432E-02 
Log Mol Wt 


3.50 
4.33 
4.83 
5.09 
6.00 
7. 17 

7.50 


35000 

4.544 

15000 

4.176 

3600 

3.556 

2350 

3.371 

570 

2.756 

92 

1.964 

72 

1.857 




CHART 10A 




ORIGINAL PAGE IS 

OJE POOR QUALITY 

GR'CC REPORT -*«- -*t- •«- -»*• -w- * 


**************************************************************************** 
ample Name: 91LD 1-1 C=2.6B Operator Initials: GBF * 

ate: 08-05-1986 13:16:30 Method: DATA FILE: B:GPC25 . PTS * 

nterf ace: 5 Cycle#: 25 Channel#: 0 Vial#: N.A. * 

tarting Peak Width: 60 Threshold: 0 * 

i**********************************************-****************'*****'*'****'*'*** 

Instrument Type: HPLC/ BECKMAN Column Type: ULTRASTYRAGEL 500A * 

Solvent Description: THF « * 

Operating Conditions: T=35C FL0WRATE=2. OML/MIN * 

Detector Os 254NM/. 1AU Detector 1: * 

Misc. Information: CALIBRATIDN/GF'C * 

*********************************************#*******************-***-******** 
rting Delay: 0.00 Ending Retention Time: 10.00 

i brat ion file: GPCPHEN 
ecular Weight Distribution Averages 
eline TIMES: 3.85 to 10.00 MW: 

3.85 to 10.00 MW: 

153B94 
1770 
462 
3.8293 
4175 
1555 


cess TIMES 
al Area: 


[Mn= 


22295 to 
22295 to 


X Area 

2.B 


Log Hoi Wt vs. AreaX-Cwtf Cum ’/. 



18 18 IB IB IB 


Hoi Wt 5 
18 
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ORIGINAL PAGE IS 
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GPC REIFORT 


**********■! 
mple Name: 91LD 1-2 C— 2.68 
te: 08-05-1986 13:32:38 Method: 

Iter-face: 5 Cycle#: ^.6 

arting Peak Width: 60 Threshold: 

*********** 

instrument Type: HPLC/ BECKMAN 

Solvent Description: THF 

Operating Conditions: T = 35C FLOWRATE- 
Detector 0: 254NM/.1AU 
Mi sc. In-formation: CAL I BRAT ION/ GPC 

.************************************* 
ting Delay: 0.00 

brat ion -file: GPCPHEN 

jcular Weight Distribution Averages 
bline TIMES: 
tess TIMES: 
al Area: 


Mn= 


3.85 to 
3.85 to 
203454 
1816 
363 
4.9988 
4423 
1582 


10.00 

10.00 


MW: 

MW: 


Operator Initials: GBF * 

DATA FILE: B:GPC26 . PTS * 

Channel#: 0 Vial#: N.A. * 

* 

***** 

Column Type: ULTRASTYRAGEL 500A * 

* 

* 
* 
* 

******************************** 
Ending Retention Time: 10.00 


22295 to 
22295 to 


2. OML/MIN 

Detector 1 : 
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eriment No. 


es 


~ RheOmetr 1 c s~RECAP ~I I 
Sample No. s 1 


b FINGERPRINT VISCOSITY PROFILE 91 LD RESIN NASA L0T_1-1 
ator sCP . — .. . 


b and Time s Tuesday , August 19, 19B6 — 09s 14s IB 

-ating Mode : DYNAMIC 

I 

?p Type : CURE 

netry s DISK ■& PLATE 

RADIUS s 25.00 

GAP s 0.50 


_ . ■ tr _i . 


L, 


AIN *50% 

PUENCY =10 RAD /SEC 


ORJOINAT PAGE 25 
OF. POOR QUALITY 


^ FINGERPRINT VISCOSITY T*ROFILE 91LD RESIN NASA LOT 1-1 



_ 

— 

, - 

.. .. • • 

— 



ETA* 

"ETA 

ETA” 

TORQUE 

' — TIME 

TEMP 


POISE/ ' 

POISE 

POISE 

GRAMS-CM 

MIN. 

DEG. C 

1 

1.57Be+002 

1 . 4970+002 L_ 

.4.9900+001 

1 .-9800+001 

2.0000-001 

2.900e+001 

2 

1 . 423e+O02 

1 . 3570+002 ~~4 .3030+00 1 

1 . 7850+001 

1 . 0000+000 

3. OOOe+OOl 

3 

!.296e+002 

1 . 2250+002 

4. 224e+001 

1.6260+001 

2. OOOe+OOO 

3. 200e+001 

4 

1 . 160e+002 

1 . 0830+002 

4.1530+001 

1. 4550+001 

3. OOOe+OOO 

3. 4000+001 

5 

i . 037e+002 

9.560©+001 

4.0300+001 

1.3020+001 

4 . 0000+000 

3. 500e+001 

kb 

9. 127e+001 

8.267©+001 

3.869©+001 

1. 1 45e+00 1 

5.000©+-000 

3.700e+001 . 

r 

7 

8. 163e+001 

7.2480+001 

3. 7550+00 1 

1.0240+001 

6.O00©+t>OO' 

3.900e+001 

8 

7.320e+001 

6.3630+001 

3. 6200+001 

9. 1770+000 

7 . OOOe+OOO 

-4. iOOe+OOl 

!9 

6.627e+001 

5.6210+001 

3 .'5090+001 

B. 309©+000 

8. OOOe+OOO 

4 . 3 00© +00 1 

0 

5. 932e+001 

4.8820+001 

3.369e+001 

7.444e+000 

9. OOOe+OOO 

4 . 500e+00 1 

fl 

5 . 373e+00 1 

4. 312e+C>0i 

3 . 205e+001 

6.7380+000 

1 . OOOe+OOl 

4.6000+001 

n 

jL 

4. 920e+001 

3. 807©+001 

3.1160+001 

6. 1710+000 

1. 100e+001 

4. BOOe+OOl 


4.546e+001 

3.4390+001 

2.9730+001 

5.7010+000 

1 . 2000+001 

5. OOOe+OOl 

4 

4. 186e+001 

3. 076e+001 

2.8390+001 

5. 2530+000 

1.3000+001 

5. 2000+001 

5 

3. 926e+001 

2.7860+001 

2.767©+001 

4. 9220+000 

1.4000+001 

5. 400e+001 

6 

3. 66Be+00i 

2. 5730+001 

2. 609©+001 

4. 599e+000 

1 . 500e+00 1 

5. 600e+001 

7 

3.434e+001 

2.353e+001 

2.502e+001 

4 . 309&+000 

1 ,600e+001 

S.SOOe+OOl 

8 

3. 247e+001 

2. 2360+001 

2. 354e+001 

4 . 07 1 0+000 

1.700e+001 

6. OOOe+OOl 

9 

2. 981e+001 

2. 1010+001 

2.1140+001 

3.7400+000 

1 . 8OO0+OO 1 

6. 200e+001 

>0 

2. 779e+001 

2. 0010+001 

1.92B0+OO1 

3. 4840+000 

1.9000+001 

6. 3000+001 

3TB 

2 . 632e-K>01 

1.961©+001 

1.7550+001 

3. 300e+000 

2. OOOe+OOl 

6.5000+001 

39 

2. 465e+001 

1 .8830+001 

1.5900+001 

3. 0900+000 

2. 100e+00i 

6.700e+001 


2.383e+001 

1.8680+001 

1.4790+001 

2.9880+000 

2.200e+001 

6. 9000+001 


2. 213e+001 

1.8240+001 

1.2540+001 

2.7780+000 

2. 3000+001 

7. iOOe+OOl -■ 

25 

2. 132e+001 

1.8160+001 

1.1170+001 

2. 6740+000 

2. 400e+00 1 

7.300e+001 

26 

1.9630+001 

1 . 743©+001 

9 . 0260+000 

2.4640+000 

2 . 500e+00 1 

7.500e+001 

27 

1.8340+001 

1.6720+001 

7 . 535©+000 

2 . 30 1 0+000 

2.6000+001 

7. 700e+001 

28 

1 . 7010+001 

1 . 5750+001 

6 . 425e+000 

2. 136©+000 

2. 700©+001 

7. 900e+001 

yCf 

1.5280+001 

1 . 4360+001 

5. 2150+000 

1.91 60+OOO 

2. BOOe+OOl 

8. OOOe+OOl 

30 

1 . 433e+001 

1 . 37 1 0+001 

4. 175e+000 

1 . 798e+000 

2. 900e+00 1 

8. 200e+001 

31 

1 . 2590+00! 

1.2060+001 

3.6160+000 

1 . 5800+000 

3. OOOe+OOl 

8 . 400e+00 1 

37 

1.1 02e+00 1 

1 . 0620+001 

2. 946©+000 

1 . 382©+000 

3. 100e+001 

8. 600e+001 

33 

1 , lB7e+001 

1 . 134e+001 

3 . 507©+000 

1 . 4890+000 

3. 200e+00 1 

8. BOOe+OOl 

34 

8. 015e+000 

7. 6910+000 

2. 2590+000 

1 . 005©+000 

3 . 300e+00 1 

9 . 000e+00 1 

35 

6.6130+000 

6. 3130+000 

1 . 968e+000 

8.3000-001 

3 . 400e+00 1 

9. 2000+001 

36 

8 . 006b+000 

7. 834e+000 

1 . 653e+000 

1 . 0040+000 

3. 500e+001 

9. 400e+001 

37 

6.2450+000 

6. 1050+000 

1 . 3130+000 

7. 8320-001 

3.6000+001 

9.600e+001 

39 

5. 2300+000 

5.1220+000 

1 . 055©+000 

6.5570-001 

-3.700e+001 

9. 700e+00 1- 

39 

3.5600+000 

3.31 9©+000 

1 . 2850+000 

4.4630—001 

3. BOOe+OOl 

9. 900e+001 

40 

4. 391 e +000 

4. 251 e +000 

1 . 098©+000 

5. 5020-001 

3. 900e+001 

1.01 0e+002 

41 

3 . 994e+000 

3.8310+000 

1 . 129&+000 

5.0090-001 

4. OOOe+OOl 

1 . 030e+002 

42 

4 . 2280+000 

4 . 0620+000 

1 . 174e+000 

5.3010-001 

4. iOOe+OOl 

1 . 0500+002 

43 

4.784e+000 

4 . 6280+000 

1 .2120+000 

5.^9960-001 

4 . 200e+00 1 

1 . L»70e+002 

44 

4. 547e+000 

4 . 3700+000 

1 . 256e+000 

5. 7030-001 

4.300e+001 

1 . O90e+002 

45 

3. 73Be+000 

3.484e+000 

1 . 356e+000 

4.6840-001 

4. 400e+001 

1.11 Oe+002 

46 

4 . 5880+000 

4 . 2680+000 

1 . 68 1 ©+000 

5. 7530-001 

4 . 500e+00 1 

1.1 30e+002 

47 

8. 5860+000 

8. 141 0+000 

2.728e+000 

1 . 077e+000 

4 . 600e+00 1 

1 . 1500+002 

48 

1.1 38e+00 1 

1 . 141e+001 

3. 3170+000 

1 . 4910+000 

4. 700e+001 

1 . 170e+002 


ORIGINAL PAGE IS 
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aGE TITLE 



1.0E3 
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(V > BSIOd 
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eriment Wo 


- - — -1— Rheometrics -RECAP 1 1 


. -s 10 "Sample No. x 1 



iA FINGERPRINT VISCOSITY PROFILE 91LP RESIN NASA LOT 1-2 
prat or :OP ^ ” 

je and -Ti me - s -Tuesday * Augus L -JL-9 ,-^d‘9S6 - '10x23:12 - 

'rating Mode : DYNAMIC 

[ep Type : CURE 

i 

pmetry : DISK & PLATE 

| RADIUS : 25.00 

GAP : 0.50 


f 

:es : 

i A I N =50>: 

•QUENCY =10 RAD /SEC 


ORIGINAL PAGE IS 
OE POOR QUALITY 


JL/UV A i I I J \ W : ALL. 


iLU nvCLCJ 1 ‘V LU I 


- 

ETA* 

ETA" 

ETfi" - 

TORQUE 

TIME 

TEMP 


POISE — 

POISE ~ 

‘POISE 

GRAMS-CM 

MIN. 

DEG. C 

1 

1 . 231e+002 

1. 134e+002 

4. 7B3e+001 

1.545e+001 

2 . 000e-00 1 

3. 200e+00.t 

2 

1 . 208e+002 

1 . 122e+002 

4.456e+001 

1.516e+001 

1 . OOOe+OOO 

3 . 200e+00 1 

•f 

1 . 142e+002 

1 . 060e+002 

4.239e+001 

1.434e+001 

2. OOOe+OOO 

3 . 3o0e+u01 

4 

1 . 050e+002 

9.646e+001 

--4. 155e+001 

1 . 31Be+001 

;:3. OOOe+OOO 

3. 500e+00i 

5 

9.392e+001 

B.514e+001 

3. 964e+001 

-1.179e+OOJ 

4, OOOe+OOO _ 

. 3. 600e+001 

& 

B.297e+001 

7. 401 e+001 

3. 751 e+001 

1 . 042e+00 1 

5. OOOe+OOO 

3 . BOOe+OO 1 

7 

7.472e+001 

6 > * 529&+00 1 

3. 634e+001 

9. 374e+000 

6. OOOe+OOO 

4. OOOe+OOl . 

8 

6. 679e+001 

5. 701 e+001 

3. 480e+001 

B. 3B4e+000 

7. OODe+OOO- 

4. 200e+001 

P 

6 . 040e+001 

4. 997e+001 

3. 393e+001 

7. 57Be+000 

8 . OOOe+OOO 

4. 400e+001 - 


5 . 379e+00 1 

4. 312e+001 

3. 21 6e+001 

6. 753e+000 

9. OOOe+OOO 

4. 500e+001 

i 

4.91 1 e+001 

3. 817e+001 

3. 090e+001 

6. 1 70e+000 

1 . OOOe+OOl 

4. 700e+001 

2 

4.467e+001 

3. 357e+001 

2. 947e+001 

5. 606e+000 

1. 100e+001 

4 . 900e+00 1 

3 

4 . 1 14e+001 

2. 980e+001 

2. B36e+001 

5. 167e+000 

1 . 200e+001 

5. lOOe+OOl 

4 

3 • 796e+001 

2 . 680e+00 1 

2. 688e+001 

4. 763e+000 

1 . 300e+00 1 

5. 300e+001 

5 

3. 517e+001 

2. 423e+001 

2. 550e+00i 

4. 415e+000 

1 . 400e+001 

5. 500e+001 

6 

3 . 250e+00 1 

2. 215e+001 

2 . 379e+001 

4. 079e+000 

1 . 500e+00 1 

5. 700e+00 1 

7 

3 . 03 3 e+001 

2. 091 e+001 

2. 1 94e+001 

3. B05e+000 - 

1 . 600e+00 1 

5. 900e+001 

8 

2. S32e+00 1 

1 . 989e+001 

2. 017e+001 

3. 554e+000 

1 . 700e+001 

6. lOOe+OOl 

9 

2.640e+001 

1 . 900&+001 

1 . B33e+001 

3.31 4e+000 

1 . BOOe+OO 1 

6. 3O0e+001 

0 

2. 502 e+ 00 i 

1 . 862e+001 

1. 672e+001 

3. 144e+000 

1 . 900e+00 1 

6. 500e+001 

1 

2.412&+001 

l.B69e+001 

1 . 526e+001 

3. 02Be+000 

.2. OOOe+OOl 

6. 700e+001 

9 

2.'253e+001 

1 . S22e+001 

i . 326e+001 

2. 830e+000 

. 2. 100e+001 

6. 900e+001 

3 

2. 1 15e+001 

1 . 777e+001 

1 . 146e+001 

2. 655e+000 

2. 200e+001 

7 m lOOe+OOl 

4 

1 • 944e+00 1 

1 . 710e+001 

9. 666e+000 

2. 467e+000 

2 . 300e+00 1 

7. 200e+001 

15 

1 . B44e+001 

1 . 644e+001 

8. 344e+000 

2.315e+000 

2 . 400e+00 1 

7. 400e+001 

6 

1 . 697e+00 1 

1 . 525e+001 

7. 209e+000 

2. 1 20e+000 

2. 500e+001 

7. 600e+001 

■7 

1 . 637e-*-001 

1 .527e+001 

5. 895e+000 

2. 055e+000 

2. 6O0e+001 

7. BOOe+OO 1 

8 

1.61 9e+00 1 

1 . 529e+00 1 

5. 326e+000 

2. 035e+000 

2. 700e+001 

B. OOOe+OOl 

9 

1 .452e+001 

1 . 378&+001 

4. 59 le+000 

1 . B24&+000 

2. BOOe+OO 1 

B. 200e+001 

0 

1 . 312e-i-00 i 

1 . 257e+001 

3. 754e+000 

1 . 649e+000 

2. 900e+00 1 

B . 400e+00 1 

1 

1 . 133e+001 

1 . 0B5e+001 

3. 2S2e+000 

1 . 424e+000 

3. OOOe+OOl 

8. 600e+001 

/~V 

1 . 004e+001 

9. 695e+000 

2. 599e+000 

1 . 260e+000 

3. 100e+001 

6. SOOe+OOl 

Ji 

8. 349e+000 

B . OBBe+OOO 

2 . 072e+000 

1 . 049e+000 

3. 200e+00 1 

9. OOOe+OOl 

4 

6 . 039e+000 

5. 867e+000 

1 . 429e+000 

7. 580e— 001 

3. 300e+001 

9. 200e+001 

rr 

3 . 66Ufif+0uo 

3. 537e+000 

1.01 5e+000 

4. 623e— 001 

3 . 400e+00 1 

9. 400e+001 

6 

6.1 17e+000 

5 , 990e+000 

1 . 242e+0O0 

7. 690e-001 

3 . 500e+00 1 

9. 600e+001 

7 

4 . 804e+000 

4 . 732&+000 

8. 250e-001 

6. 034e— 001 

3. 600e+001 

9. BOOe+OO 1 

8 

4 . 255e+000 

4. 1 68e+000 

8. 522e— 001 

5. 348e— 001 

3.700e+001 

1 . 000e+002 

9 

2.91 le+000 

2. 779e+000 

B.654e-001 

‘3.'656e— 001 

3 . BOOe+OO 1 

1 . 020e+002 ~ 

0 

1 . 943e+000 

1 . 866e+000 

5. 382e— 001 

2. 441e— 001 

3. 900e+001 

1 . 040e+002 

.1 

2 . 46Te+000 

2. 370e+000 

6. 835e— 00 1 

3. 098e— 001 

4 . OOOe+OOl 

1 . O60e+002 

2 

3. 132e+000 

2 . 96Be+000 

9. 9S4e— 001 

3. 935e-001 

4. lOOe+OOl 

1 . 070e+002 

.jv 

3.21 Be+OOO 

3. 077e+000 

9. 41Be-001 

4. 042e— 001 

4. 200e+001 

1 . 1 00e+002 

4 

3. 423e+000 

3. 173e+000 

1 . 2B3e+000 

4. 3O0e— 001 

' 4. 300e+001 

1.11 0e+002 

5 

3 . 74B&+000 

3.4 19e+000 

1 . 536e+000 

4. 705e— 001 

4. 400e+001 

1 . 1 40e+002 

6 

2 . 625e+000 

2. 363e+000 

1 . 143e+000 

3. 297e— 001 

4. 500 e +00 1 

1 . 1 50e+002 

7 

3. 913e+0OO 

3. 565e+000 

1 . 613e+000 

4. 9 1 3e— 00 1 

4. 600e+001 

1 . 170e+002 

8 

4.21 7e+000 

3. 600e+000 

2. 1 97e+000 

5. 297e— 001 

4. 700e+001 

1 . 1 90e+002 

9 

5 . 504e+000 

4. 940e+000 

2. 426e+000 

6. 916e— OOl 

4 . BOOe+OO 1 

1 . 2 1 0e4 002 

tO 

1.1 63e+00i 

1 . 094e+001 

3. 950e+00O 

1 • 460e+000 

4. 900e+001 

1 . 230e+002 


O'^TGnVJAT ^ A „« 

OF POOR QUALITY 


IE TITLE 





_ T^heometrics RECAP 'll 

eriment No. i —II - -Sample No. s 1 

1 e: ■ — - — — : — - - 

A FINGERPRINT VISCOSITY PROFILE' 91LD ~RESIN NASA LOTI 

rat or :CP _ . •• ■ 

e and Time : Tuesday, August 19, -1 986 - 12-*V8t02 

rating Mode : DYNAMIC 

ep Type : CURE 

metry r DISK & PLATE 

RADIUS : 25.00 

GAP s 0.50 


E5 * 

AIN =50*/. 

DUENCY =10RAD/SEC 


ORIGINAL PAGE IS 
OF. POOR QUALITY 


» FINGERPRINT VISCOSITY PRDFJLE 91LD RESIN NASA L0T1-3 


ETA* ETA'— ETA" - 

"POISE • ■— -POISE POISE 

1.471e+002 -i.349e+002 S.847e+001 

- I • 259e+002 1 ^ 1 72e+002 -- -4 . 595e+00 1 

5 1.14Be+002 1.062e+002 4.34Be+001 

♦ 1 < 046e+002 -9 . 552e+001 —4 . 27 1 e+OO 1 

5 9.263e+00i ~©.327e+O01 ^i-057e+001 

b 8.269e+001 7.2S5e+001 3.912e+001 

7 7.314e+001 --6.306e+0Cl L 3hr?<>4eM-001 

p 6.5B9e+001 5.563e+001 ~3;531e+001 

9 5.923e+001 4.858e+001 3.3B9e+0C>l 

:> 5. 370e+00i 4.271e+001 3.255e+001 

[■ 4. BB3e+001 3.791e+001 3.079e+001 

P 4. 458e+001 3.336e+001 2.957e+001 

S 4. 1 10e+001 2.96Be+001 2.843e+001 

3. 834e+001 2. 700e+001 2. 722e+001 

jj 3. 601 e+OO 1 2.475e+001 2.616e+001 

3. 331 e+OO 1 2.269e+001 2.43Se+00i 

3 . 1 37e+00 1 2 . 1 54e+00 1 2.281 e+OO 1 

2.890e+001 2.021e+001 2.066e+001 

2. 730e+001 1.954e+001 1.906e+001 

> 2. 601 e+OO 1 1.895e+001 1.780e+001 


jl 2.474e+001 l.B60e+001 1.632e+001 


*L 

2 . 352e+00 1 

1 . 817 e+OO 1 

1 . 494e+001 


2. 191e+001 

1 . 767e+001 

1 . 296e+001 

4 

2. 06Se+00i 

1 . 723e+001 

1 . 143e+001 

5 

1 . 923e+C>01 

1 .646&+001 

9. 939e+000 

6 

1 . 798e *00 1 

1 . 593e+001 

8. 339e+000 

7 

1 , 633&+001 

1.472e+001 

7 . 077e+000 

8 

1.497e+OCl 

1 . 37 1 e+00.1 

6 . 005e+000 

V 

x - 34©e-«-00 1 

1 . 247e+001 

5. 062e+000 

0 

1.216e+001 

1 . 133e+001 

4. 436e+000 

1 

1 . 1 19e+001 

1 . 04Be+001 

3. 941 e+000 

O 

A. 

9. 831e+000 

9 . 239e+00© 

3. 36 1 e+000 

■r 

1 . 202&+001 

1 . 1 22e+001 

4.301 e+000 

4 

9.61 7e+000 

9. 15Se+000 

2. 937e+000 

5 

4 . B23&+OOC 

4 . 639e+0Q0 

1 .319e+000 

6 

8.066e+000 

7 . 930e+000 

1 . 477e+000 

7 

6 . 802e+000 

6. 696e+000 

1 . 1 98e+000 

8 

6. 423e !-000 

6. 344e+000 

9. 983e— 001 

9 

4 . 400e+0C>0 

4 . 267e+000 

1 . 076e+000 

(J 

4 . 4Sie+COO 

4 . 393e+000 

8. 549e-001 

1 

3.917^+000 

3. B69e+000 

6. 140e— 001 

2 

1 . 527e+000 

1 . 326e+000 

7 . 579&-001 

.j. 

1 . 580e+000 

1 . 399e+000 

7. 330e-OOl 

4 

1.81 1 e+000 

1 . 505e+C>00 

1 • 007e+000 

sr 

2. 179e+000 

2. OB3e+000 

6. 3BBe— 001 

6 

2. 083e+000 

1 . 834e+0C>0 

9. 966e— 001 

7 

2. 323&+000 

2 . 1 92e+000 

7. 836&-001 

8 

3. 996e+000 

3. 666e+000 

1 . 009e+000 

9 

6 . 370e+000 

5. 971 e+000 

2. 21 9e+000 


■ wn 1 MWM! 



TORQUE 

TIME 

TEMP 

GRAMS-CM 

MIN. 

DEG. C 

l.S47e+001 

2. 000 e -001 

-3. OOOe+OOl 

1.-58 ie+001 

1. OOOe+OOO 

3. 100e+001 

1. 440e+001 

2 . OOOe+OOO 

3. 200e+001 

1.313e+001 

3. OOOe+OOO 

3. 400&+001 

T .1 63e+001 

-4. OOOe+OOO 

_ 3.600e+001 

1 . 037e+001 

5. OOOe+OOO. 

3. 700e+001 

9. lBOe+OOO 

6>. 000e+000; 

-3."900e+001 

S.267e+000 

7. OOOe+OOO’ 

4. 100e+001 

7. 434e+000 

8. OOOe+OOO 

4.300e+001 

6. 746e+000 

9. OOOe+OOO 

4.500e+001 

6. 126e+000 

1 . 000e+00 1 

4.700e+001 

5. 596e+000 

1 . 100e+001 

4. 900e+00 1 

5. 157e+000 

1 . 200e+001 

5. 100e+001 

4.81 3e+000 

1 . 300e+00 1 

5. 300e+001 

4. 51 8e+000 

1 .400e+001 

5. 500e+001 

4. 181 e+000 

1 . 500e+00 1 

5. 700e+001 

3. 940e+000 

1 . 600e+001 

. 5. 900e+001 

3. 628e+000 

1 . 700e+001 

6. 100e+001 

3. 42Se+000 

1 . B00e+001 

6. 300e+001 

3. 264&+000 

1 . 900e+001 

6. 500e+001 

3. 108e+000 

2. OOOe+OOl 

6. fe00e+001 

2. 954 e+000 

2. 100e+001 

6. 800e+001 

2.752e+0C0 

2. 200e+001 

7. OOOe+OOl 

2. 595e+000 

2. 300e+001 

7 . 200e+00 1 

2.41 6e+000 

2 . 400e+00 1 

7 . 400e+001 

2. 257e+000 

2. 500e+001 

7 . 600e+00 1 

2. 051 e+000 

2. fe00e+001 

7. 800e+001 

1.891 e+000 

2. 700e+001 

8. OOOe+OOl 

1 . 690c+000 

2. 800e+001 

8. 200e+001 

1 . 528e+000 

2. 900e+001 

S. 400e+001 

1 . 406e+000 

3. OOOe+OOl 

8. 600e+001 

1 . 235e+000 

3. lOOe+OOi 

8. B00e+001 

1 . 50Be+000 

3. 200e+001 

9. OOOe+OOl 

1 . 208e+000 

3. 300e+001 

9. 200e+001 

6. 062e— 001 

3. 400e+001 

9 . 400e+00 1 ^ 

1.01 3e+000 

3 . 500e+00 1 

9. 600e+001 

8. 550e— 001 

3. 600e+001 

9. 800e+001 

8. 066e— 001 

3. 70Qe+001 . 

1 . 000e+002 _ 

5. 529e— 001 

3. B00e+001 

1 . 02*fe+002 

5. 624 e— 001 

3. 900e+00 1 

1 . 04(^»e+002 

4. 922e— 001 

4. OOOe+OOl 

1 . 060e+002 

1 . 917e— 001 

4. 1 00e+001 

1 . 0B0e+002 

1 . 9S5e— 001 

4 . 200e+00 1 

3 . 1 QOe+002 

2. 273e— 001 

4 . 300e+00 1 

1 . 1 20e+002 

2. 738e— 00 2 

4 . 400e+001 

1 . 1 40e+002 

2. 623e— 001 

4 . 500e+00 1 

1 . 150e+002 

2. 924e-001 

4. fc00e+001 

1 . 170e+002 

5. 026e— 001 

4. 700e+001 

1 . 1 90e+002 

8. 005e— 001 

4. B00e+001 

1 . 200e+002 


1 


ORIGINAL PAGE IS 
OE POOR QUALITY 


60 5 0 PPM ( 6 ) 4 0 3.0 2.0 

MANUAL . I AUTOD SAMPLE: SolvUi^ REMARKS: 


SOLVENT 

ONLY 

SCAN 


O O cm m 
mo O 




O 


O 

CD 




LANDISVILLE. N.J. 08326 S*lvtnf Sc**- 

T60 Phone (609) 697-0020 



o 


CHART 15A 



H 

HA 


* 

< K 




CO 

* 

oc 

i 

UJ 

oc 


S3 


W 

§ 

Pk 


e 


i 

g 

< 55 


oA 

C* 

M 




u 




♦ 






•*! 


fi 

-J 

H 

UJ 

■ > 


Ui z 

_ J UJ 

I i 

to to 


O 

►H 

O 


UJ 

-j 

6 

UJ 

o 


8 


5D 

fc P S8~S 

3 S- S ^ ^ 


o- 

ih 




m 


SStl 


o 

fib 


< 

3 

Z 

< 

2 


y 


o 


o 

00 


O " 
uj £ 

— i 
UJ tr — • 

S 9 c 

P i UJ 

a a. (t 5 

UJ UJ m p 

uj uj " t 

% i 5 u. 

CO CO U. OC 


W+U, 

oh?^ 

^§Q« 
* d £ 

k|5w 

uj 5 5 5 

CO < « < 
U. _• < OC 

U. 2 J H] 

ft £ o z 

Sgsli 

CO CO = CO 


NORELL, INC. date: ^JT-ZIjlSA operator J&JSrJhl spectrum no .. L»£ l 1LU 

LANDISVILLE, N.J. 08326 
T60 Phone: (609) 697 0020 



o 


CHART 15B 






6 0 5 0 PPM ( 6 ) 4.0 3.0 2 0 10 

MANUAL ✓ | AUTO □ | SAMPLE: REMARKS: 0»t07f* ft 


O 




o 

00 


T60 Phone: (609) 697-0020 








TABLE OF CONTENTS 


FABRIC TESTING 
NAS8- 36298 

U. S. Polymeric O. E. 71188 
CCA -3 Fabric for NASA Lot* 1 

TEST PAGE 

la* Breaking Strength, WARP. 1 

lb. Breaking Strength, FILL 1 

2a. Carbon Assay 1 

2b. Hydrogen Assay. 2 

2c. Nitrogen Assay. 2 

3. Visual Inspection. 2 

4. Specific Gravity. 2 
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CHARTS 
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CCA-3 Fabric for MAS A Lot# 1 


Breaking Strength, lbs/in, WARP 


#1-1S 

#1 -IE 

#1-2S 

ASTM D1682 



PICK 

31 

36 

33 




CENTER 

36 

42 

36 




PLAIN 

36 

35 

37 




AVG. 

34.3 

37.7 

35. 3 


#1-2E 

#1-3S 

#1-3E 

#1-4S 

*1-4E 

#1-5S 

PICK 

35 

32 

33 

32 

34 

37 

CENTER 

33 

33 

32 

31 

32 

30 

PLAIN 

3Z 

32 

33 

33 

28 

32 

AVG. 

35.0 

32. 3 

32.7 

32.0 

31. 3 

33.0 


#1-5E 

#1-6S 

#1-6E 

#1-7S 

#1 -7E 

LOTI AVG 

PICK 

34 

32 

28 

33 

32 

33.0 

CENTER 

30 

30 

30 

31 

23 

32. 1 

PLAIN 

39 

24 

28 

31 

31 

32. 6 

AVG. 

34. 3 

28. 7 

28.7 

31.7 

28. 7 

32. 5 

Breaking Strength, lbe/in, FILL 


#1-1S 

#1-1E 

#1-2S 

ASTM D1682 



PICK 

14 

26 

17 




CENTER 

12 

33 

24 




PLAIN 

15 

25 

25 




AVG. 

13.7 

28. 0 

22. 0 


#1-2E 

#1 -3S 

#1 -3E 

#1-4S 

#1-4E 

#1 -5S 

PICK 

22 

41 

28 

18 

27 

21 

CENTER 

24 

31 

24 

25 

35 

24 

PLAIN 

27 

30 

26 

22 

27 

26 

AVG. 

24. 3 

34. 0 

26. 0 

21.7 

29. 7 

23. 7 


#1-5E 

#1 -6S 

#1-6E 

#1-7S 

#1 -7E 

LOTI AVG 

PICK 

22 

27 

25 

32 

23 

24. 5 

CENTER 

18 

23 

24 

26 

22 

24.6 

PLAIN 

21 

23 

26 

29 

24 

24. 7 

AVG. 

20. 3 

24. 3 

25. 0 

29.0 

23.0 

24.6 

Carbon Assay, 

X 



#1-1S 

#1-1E 

#1-2S 

MDQAI 5560 



PICK 

97.2 

97. 5 

97.8 




CENTER 

97. 2 

97.0 

97. 2 




PLAIN 

97.0 

96. 8 

97. 1 




AVG. 

97. 13 

97. 10 

97. 37 


#1 -2E 

#1-3S 

#1-3E 

#1-4S 

#1-4E 

#1-5S 

PICK 

97. 2 

97.6 

97. 2 

97.0 

96.9 

97. 2 

CENTER 

97. 5 

97. 7 

97. 5 

97. 5 

97. 8 

96. 8 

PLAIN 

97. 0 

98. 1 

97.9 

97.9 

97. 7 

97. 1 

AVG. 

97. 23 

97. 80 

97. 53 

97. 47 

97. 47 

97. 03 


i*-- 


HITCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2437 



rCA-3 Fabric for NASA Lot# 1 


Page 2 of 6 


2a. 


2b. 


2c. 


Carbon Assay, X 

; (CONTINUED) 





MDQAI 5560 








#1 -5E 

41-6S 

#1-6E 

#1-7S 

#1-7E 

LOTI AVG 

PICK 

97. 3 

97. 1 

97.2 

97.3 

96.5 

97.21 

CENTER 

96.8 

97.2 

97.2 

97.0 

96.6 

97.23 

PLAIN 

96.6 

97.3 

97. 3 

97. 1 

96. a 

97.26 

AVG. 

96.90 

97.20 

97.23 

97. 13 

96.70 

97.24 

Hydrogen Assay, 

X 



#1-1S 

#1 -IE 

#1-2S 

MDQAI 5560 



PICK 

. 12 

. 15 

. 14 




CENTER 

.13 

. 13 

. 14 




PLAIN 

sJZ 

. 14 

. 15 




AVG. 

. 123 

. 140 

. 143 


#1 -2E 

#1 -3S 

#1-3E 

41-4S 

#1 -4E 

#1-5S 

PICK 

. 14 

. 13 

. 15 

. 13 

. 12 

.12 

CENTER 

. 14 

. 12 

.14 

. 12 

. 10 

. 11 

PLAIN 

. 13 

. 13 

. 14 

tAZ 

*AZ 

. 12 

AVG. 

. 137 

.127 

. 143 

. 123 

. 113 

. 117 


#1-5E 

% 

M 

1 

& 

in 

#1-6E 

#1-7S 

#1-7E 

LOTI AVG 

PICK 

. 14 

. 12 

. 14 

. 14 

. 15 

. 135 

CENTER 

. 14 

. 11 

.12 

. 13 

. 15 

.127 

PLAIN 

. 10 

. 12 

. 12 

. 13 

. 15 

. 128 

AVG. 

. 127 

. 117 

. 127 

. 133 

. 150 

. 130 

Nitrogen Assay, 

X 



#1-1S 

#1-1E 

#1 -2S 

MDQAI 5560 



PICK 

.7 

.9 

. 8 




CENTER 

.6 

1.0 

1.0 




PLAIN 

.8 

. 9 

1.0 




AVG. 

.70 

.93 

.93 


#1 -2E 

#1 - 3S 

#1 -3E 

#1-4S 

#1 -4E 

#1 -5S 

PICK 

. 8 

.8 

.8 

1.0 

.8 

.9 

CENTER 

.9 

.8 

.9 

.8 

.8 

.9 

PLAIN 

. 8 

.9 

.9 

.8 

.8 

.8 

AVG. 

.83 

.83 

.87 

.87 

.60 

.87 


#1 -5E 

#1 -6S 

41-6E 

#1 -7S 

#1 -7E 

LOTI AVG 

PICK 

. 9 

.8 

.9 

v -e 

. 5 

.82 

CENTER 

.8 

.7 

.7 

1.0 

1. 0 

.85 

PLAIN 

.7 

.6 

.8 

.8 

. 6 

.81 

AVG. 

. 80 

.70 

.80 

. 87 

.80 

.83 


3. Visual Inspection 
QCi-102 


See Charts 3A-3G 


4. Specific Gravity, Units 
PTM-84 

(NOTE: Results are not reliable 
to surface activity) 


»1-1S #1 -IE 


2. 6839 
2. 8019 
2. 8684 


3. 3794 
3. 1987 
3. 2980 


41-2S 
2. 9594 
2. 9426 
2. 9046 
2. 936 


3. 292 


due 


AVG 


2. 851 
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CCA -3 Fabric for HASA Lot» 1 

4. Specific Gravity, Units (CONTINUED) 

PTM-84 



#1-2E 

#1-3S 

#1 -3E 

#1-4S 

#1 -4E 

#1 -5S 


2. 6595 

3. 0460 

2. 7472 

3.3713 

2. 9225 

3. 0070 


2. 6939 

2. 9854 

2.7913 

3. 3083 

3. 0333 

2. 9056 


2. 7766 

3. 0506 

2.7241 

3. 3380 

2. 9532 

3. 0354 

AVG. 

2.710 

3.027 

2.754 

3. 338 

2. 970 

2.981 


ilzSS. 

*1-6 S 

#1-6E 

#1-7S 

#1 -7E 

LOTI AVG 


3. 2092 

2. 4052 

2. 3972 

2. 7704 

3. 5702 

2.9516 


3. 1681 

2. 3583 

2. 3264 

2. 7725 

3. 4908 

2.9127 


3. 3783 

2. 4256 

2.3317 

2. 7278 

3. 5566 

2. 9546 

AVG. 

3.252 

2.396 

2.352 

2.757 

3. 539 

2.940 

pH, Units 




#1-1S 

#1 -IE 

#1-2S 

CTN-24B 




8. 5 

8.4 

8.0 





8.4 

e*-3 

8.0 




AVG. 

8.45 

8. 35 

8.00 


*1-2 E 

#1 -3S 

#1-3E 

#1 -4S 

#1 -4E 

#1-5S 


8.0 

8.5 

7.6 

8.2 

8. 2 

8.4 


8.0 

8u4 

7.6 

8.0 

8. 3 

8.4 

AVG. 

8.00 

8.45 

7.60 

8. 10 

8.25 

8.40 


#1-5E 

#1-6S 

41-6E 

#1-7S 

#1 -7E 

LOTI AVG 


8.4 

9.3 

9.3 

9.2 

8.8 

8.49 


8. 4 

9. 3 

9. 2 

9. 2 

8.6 

8.43 

AVG. 

8.40 

9.30 

9.25 

9. 20 

8. 70 

8.46 

TGA, *C at 50X 

Weight Losa 


SET UP 

#1 

SET UP #2 

CTM-51 (AIR) 



1-1S 

673 

1-1E 

576 




1-2S 

696 

1-2E 

584 




1-3S 

701 

1-3E 

581 




1-5S 

698 

1-4S 

608 




1-6S 

697 

1-4E 

583 




1-7S 

696 

1-5E 

600 




AVG. 

694 

1-6E 

579 






1 -7E 

583 



See Chart 6A-6N 


AVG. 

587 

Atomic Absorption, ppm 



#1-1S 

#1-1E 

#1-2S 

CTH-53B 



Na 

848 

888 

754 




K 

48 

52 

41 




Ca 

5 

4 

5 




Mg 

56 

62 

45 




Li 

0 

0 

0 




AVG. 

957 

1006 

845 


#1 -2E 

#1-3S 

#1-3E 

#1 -4S 

#1-4E 

#1-5S 

Na 

652 

687 

737 

584 

579 

488 

K 

33 

48 

44 

35 

33 

33 

Ca 

4 

5 

8 

7 

6 

6 

Mg 

72 

76 

62 

83 

56 

63 

Li 

0 

0 

0 

0 

0 

0 

AVG. 

761 

816 

851 

709 

674 

590 
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CCA-3 Fabric for NASA Lot» 1 


7a* Atomic Absorption, ppm (CONTINUED) 
CTM-53B 


fib. 


#1-5E 

#1 -6S 

#1-6E 

#1-7S 

#1 -7E 

LOTI AVG 

Na 512 

520 

544 

726 

786 

664.6 

K 43 

37 

34 

40 

38 

39.9 

Ca 4 

B 

4 

4 

7 

5. 5 

Mg 54 

72 

45 

33 

32 

57.9 

LI 0 

0 

0 

0 

0 

O 

AVG. 613 

637 

627 

603 

665 

766. 1 

Moisture Content, X 


#1-1S 

2.504 

#1 -4E 

3.026 

CTM-53B 


#1-1E 

2. 572 

#1-5S 

3.012 



#1-2S 

2. 662 

#1-5E 

3.074 



#1-2E 

2.673 

#1-6S 

2.863 



#1-3S 

3. 169 

#1-6E 

2.946 



#1-3E 

2.613 

#1 -7S 

3.021 



#1-4S 

3. 163 

#1-7E 

2.363 




LOT# 1 . 

AVERAGE 

2.879 

Ash Content, X 


#1-1S 

. 379 

#1-4E 

.239 

CTM-53B 


#1-1E 

. 360 

#1-5S 

. 225 



#1-2S 

. 794 

#1-5E 

. 233 



#1-2E 

. 273 

#1-6S 

. 224 



#1-3S 

. 263 

#1-6E 

. 243 



#1-3E 

. 289 

#1-7S 

. 312 



#1-4S 

. 209 

#1 -7E 

. 285 




LOT# 1 

AVERAGE 

. 312 

Filament diameter, microns, WARP 


#1-1S 

#1-2S 

#1-3S 

S. E* H. procedure 


AVERAGE 

11. 06 

10. 10 

10.50 

(diameters are an average 

Minimum 

7. 85 

7. 95 

6. 90 

10 measurements) 


Maximum 

12. 75 

11.90 

13.30 



Std. Dev 1. SB 

1. 28 

1.21 


#1-4S 

#1-5S 

#1 -6S 

#1-7S 

LOTI AVG 

AVERAGE 

10. 44 

11. 34 

lO. 20 

lO. 23 

10. 55 

Minimum 

9. 35 

9. 65 

8. 00 

9. 50 

7.85 

Maximum 

13. 20 

12. 75 

11. 60 

11.00 

13. 30 

Std. Dev 

1.07 

O. 67 

1. 13 

O. 58 

1. 18 

Filament diameter, microns, FILL 



1-1S 


S. E. M. procedure 



AVERAGE 

10. 72 


(diameters are an average 


Minimum 

9. 85 


of 10 measurements) 



Maximum 

12. 25 





Std. Dev 0. 66 


Thread Count, per Inch, 

WARP 


#1-1S 

#1 -IE 

#1-2S 

PTM-5A 



52 

53 

52 




52 

52 

52 




53 

52 

52 




53 

52 

52 




52 

51 

52 



AVG. 

52. 4 

52.0 

52.0 
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CCA-3 

Fabric 

for NASA Lot* 1 



9a. Thread Count, 

per Inch, 

WARP (CONTINUED) 




PTM-5A 

#i-2E 

#1-3S 

#1-3E 

#1 -4S 

#1-4E 

#1-5S 


53 

51 

53 

52 

52 

53 


53 

52 

53 

52 

53 

52 


53 

52 

52 

52 

51 

53 


52 

53 

52 

52 

51 

50 


§3 

23 

£2 

£2 

£2 

£3 

AVG. 

52.fi 

52.2 

52.4 

52. 0 

51.6 

52.2 


«1-5E 

#1-6S 

#1-6E 

#i-7S 

#1-7E 

LOTI AVG 


53 

53 

53 

53 

51 

52.4 


53 

53 

52 

52 

51 

52.3 


50 

52 

53 

52 

53 

52. 1 


53 

52 

53 

53 

50 

52.0 


£2 

£2 

53 

£3 

£1 

52.0 

AVG. 

52.2 

52.4 

52.8 

52.6 

51. 2 

52.2 

9b. Thread Count, 

per Inch, 

FILL 


#1-1S 

#1-1E 

#1-2S 

PTM-5A 




49 

48 

49 





49 

49 

49 





49 

49 

49 





49 

49 

49 





£0 

49 

49 




AVG. 

49.2 

48.8 

49.0 


#1-2E 

#1 -3S 

#1-3E 

#1-4S 

*1 -4E 

#1-5S 


49 

4fi 

48 

50 

49 

50 


49 

4fi 

49 

49 

53 

49 


49 

49 

48 

49 

49 

49 


49 

49 

48 

49 

49 

50 


49 

46 

48 

49 

48 

50 

AVG. 

49.0 

48.4 

48.2 

49.2 

49. 6 

49.6 


#1-5E 

«1-6S 

«1-£E 

#1-7S 

#1-7E 

LOTI AVG 


50 

49 

49 

49 

49 

49.0 


49 

50 

49 

49 

46 

49. 1 


49 

49 

50 

49 

48 

48.9 


50 

49 

49 

49 

47 

48.9 


49 

50 

49 

49 

47 

48.9 

AVG. 

49.4 

49.4 

49.2 

49.0 

47.4 

49.0 

Ida. Areal weight 

as received, gm/4x4 

#1-1S 

#1-1E 

*1-2S 

PTM-3A 



LEFT 

2.902 

3.014 

2.977 




CENTER 

2.924 

2.973 

2.973 




RIGHT 

2.917 

2.997 

2.987 




AVG. 

2.914 

2.995 

2.979 


#i-2E 

#1-3S 

#1-3E 

41-4S 

#1-4E 

#1-5S 

LEFT 

2.974 

2.834 

3.005 

2.907 

2.949 

2.910 

CENTER 

2.906 

2.656 

2.997 

2. 938 

2.989 

2.864 

RIGHT 

2. 944 

2.879 

3.021 

2.974 

2. 927 

2. 699 

AVG. 

2.941 

2.856 

3.008 

2.940 

2. 955 

2.891 
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CCA -3 

Fabric for NASA 

Lot# 1 



10a. Areal weight 

as received, gm/4x4 (CONTINUED) 



PTM-3A 

#1-5E 

41-6S 

41-6E 

#1 -7S 

#1-7E 

LOTI AVG 

LEFT 

2.941 

2.848 

2.975 

2.858 

3.007 

2.936 

CENTER 

2. 914 

2.826 

2.940 

2.830 

2.928 

2.918 

RIGHT 

2. 956 

2.836 

2.960 

2.868 

2. 963 

2.938 

AVG. 

2. 937 

2.837 

2.958 

2.852 

2.966 

2.931 

10b. Volatiles as 

received. 

X 


#1-1S 

#1-1E 

#1-2S 

PTM-3A 



LEFT 

5. 13 

6.04 

5.24 




CENTER 

7.46 

5.68 

6.05 




RIGHT 

6.48 

6. 41 

5.22 




AVG. 

6.36 

6.04 

5.51 


#1-2E 

«1-3S 

«1-3E 

#1-4S 

#1 -4E 

#1-5S 

LEFT 

5.55 

4.55 

5. 22 

3. 16 

6. 51 

6.53 

CENTER 

4.34 

5.74 

5.87 

5.31 

3.85 

4. 16 

RIGHT 

4. 82 

6.43 

6.22 

7.09 

4. 10 

1.38 

AVG. 

4.90 

5. 57 

5.77 

5. 19 

'4.82 

4.02 


#1-5E 

#1-6S 

«1-6E 

#1-7S 

#1-7E 

LOTI AVG 

LEFT 

3.47 

4.42 

5.51 

3.29 

6.95 

5. 11 

CENTER 

1.54 

3.08 

3.71 

1. 13 

3.01 

4.35 

RIGHT 

7.51 

1 

5.47 

l.-feg 

4.05 

4.86 

AVG. 

4. 17 

2.92 

4.90 

2.01 

4.67 

4.78 

10c. Weight Change on Acetone Wash, 

X 

#1-1S 

#1 -IE 

#1-2S 

PTM-3A 



LEFT 

-.29 

-.07 

-. 18 




CENTER 

-.48 

-.46 

-.79 




RIGHT 

-. 44 

.00 

-.39 




AVG. 

-.40 

-. 18 

-.45 


#1-2E 

#1 -3S 

#1-3E 

#1-4S 

#1-4E 

#1-5S 

LEFT 

-.96 

-.78 

-1.09 

-.07 

-. 11 

.00 

CENTER 

-. 11 

-2. 19 

-.67 

-.29 

-.35 

-.07 

RIGHT 

-. 11 

-.89 

-. 14 

-. 58 

-.29 

.03 

AVG. 

-.39 

-1.29 

-.63 

-. 31 

-.25 

-.01 


#1-5E 

#1-6S 

#1-6E 

#1 -7S 

#1-7E 

LOTI AVG 

LEFT 

.00 

-.44 

.07 

. 04 

. 11 

-.27 

CENTER 

.21 

.33 

.35 

. 54 

. 04 

-.28 

RIGHT 

.04 

1.68 

-. 11 

. 14 

-. 39 

-. 10 

AVG. 

.08 

.52 

. 11 

.24 

-. 08 

-.22 


U. S. Polymeric 


_4*_j «. CL.!-. 

Hamid M. Quraishi, Manager 
Quality Assurance Department 
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PREPREG TESTING 
NASA -36298 

U.S. POLYMERIC 0. E. 71108 
FM 5055 B NASA LOT# 1 U. S. P. LOT» D09256 


la. Resin Content, 
CTM-6D 


R0LL#3 
START 
34. 2 

33. 5 
39. 2 

AVG. 35. 6 

R0LL#6 

END 

33.4 

34. 2 
33. 8 

AVG. 33. 8 


Soxhlet, X 



AVG. 

R0LL*3 

ROLL#4 

END 

START 

36. 5 

36.2 

35.7 

33.6 

36. 3 

34. 1 

36. 2 

34.6 

R0LL*7 

R0LL*7 

START 

END 

36. 1 

32.6 

34.8 

33. 3 

35. 5 

33. 5 

35. 5 

33. 1 


R0LL41 

ROLL*l 

START 

END 

33. 7 

34. 1 

33. 5 

36. 9 

32. 9 

34. 7 

33. 4 

35. 7 

R0LL#4 

R0LL#5 

END 

START 

35. 6 

34. 5 

35. 8 

34. 9 

37. 8 

34. 7 

36. 4 

34.7 

R0LL#8 

R0LL*8 

START 

END 

33. 1 

34. 2 

32. 1 

34. 6 

31. 2 

35. 3 

32. 1 

34. 7 


NASA LOT* 1 


R0LL*2 

R0LL#2 

START 

END 

34.7 

36. 6 

34. 4 

36. 1 

33. 6 

37. 2 

34. 2 

36. 6 

R0LL*5 

R0LL#6 

END 

START 

33.6 

34. 5 

33. 6 

34. a 

32. 3 

33. 8 

33. 2 

34. 4 

R0LL#9 

R0LL*9 

START 

END 

32. 7 

32. 5 

32. 7 

34. 7 

33. 4 

32. 7 

32. 9 

33. 3 

AVERAGE 

34. 5 


HITCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2437 
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PM 5855B NASA LOT# 


lb. Filler 
CTH-6D 

Content, 

Soxhlet, X 

AVG. 


R0LL#3 

ROLL# 3 

R0LL#4 


START 

END 

START 


14.2 

IS. 1 

15.8 


13. 9 

14.8 

14.8 


16.2 

15.8 

14.1 

AVG. 

14.8 

15.8 

14.4 


R0LL46 

R0LL*7 

R0LL#7 


END 

START 

EHE 


13.8 

15.8 

13. 5 


14.2 

14.4 

13.8 


14.8 

14.7 

13.9 

AVG. 

14.8 

14.7 

13.7 


lc. Cloth Content, 
CTH-6D 

Soxhlet, 

X 

AVG. 

R0LL#3 

ROLL#3 

R0LL#4 

START 

END 

START 

SI. 6 

48. 4 

48.8 

52.6 

49. 5 

52. 4 

44.6 

48.7 

51. a 

AVG. 49. 6 

48. 9 

51.8 

ROLL#6 

R0LL#7 

R0LL#7 

END 

START 

END 

52.8 

48.9 

53. 9 

51.6 

58.8 

52. 9 

52. 2 

49.8 

52.6 

AVG. 52. 2 

49.8 

53. 1 


LI. S. P. LOT# D89256 


R0LL#1 

R0LL*1 

R0LL#2 

R0LL#2 

START 

END 

START 

END 

14.8 

15.8 

14. 4 

15. 2 

13.9 

14. 1 

14. 3 

15. 8 


15. 3 

14.8 

15. 4 

13.8 

14.8 

14.2 

15. 2 

R0LL#4 

R0LL45 

R0LL#5 

ROLL#6 

END 

START 

END 

START 

14.6 

14. 3 

14. 8 

14. 3 

14.8 

14.5 

14.8 

14. 4 

15.7 

14. 4 

13.7 

14. 8 

15. 1 

14. 4 

13.9 

14. 2 

ROLL#8 

R0LL#8 

R0LL#9 

R0LL#9 

START 

END 

START 

END 

13. 7 

14. 2 

13.6 

13. 5 

13. 3 

14. 3 

13. 6 

14. 4 

12. 9 

14.6 

13.8 

13.6 

13. 3 

14. 4 

13. 7 

13.8 


NASA L0T#1 

AVERAGE 

14. 3 


R0LL#1 

ROLL#l 

ROLL#2 

R0LL#2 

START 

END 

START 

END 

52. 3 

49. 8 

58. 9 

48. 2 

52. 6 

51. 8 

51. 3 

46. 9 

53. 5 

47. a 

52. 4 

47. 4 

52.8 

49. 5 

51. 5 

4d. 2 

R0LL#4 

ROLL#5 

R0LL#5 

R0LL#6 

END 

START 

END 

START 

49. 6 

51. 2 

52.4 

51. 2 

49. 4 

58.6 

52. 4 

58. a 

46. S 

58. 9 

54. 8 

52. 2 

48. 5 

58. 9 

52. 9 

51. 4 

ROLL#S 

ROLL4S 

R0LL#9 

R0LL#9 

START 

END 

START 

END 

53. 2 

51.6 

53. 7 

54. 8 

54.6 

51. 1 

53. 7 

58. 9 

S5. 9 

58. 1 

52. a 

53. 7 

54. 6 

58. 9 

53.4 

52. 9 

NASA LOT# 1 

AVERAGE 

51. 2 


Page 3 of 14 


pM BaSSB NASA LOT# 1 U. S. P. L OT# D09256 


Volatile Content, 

X 


R0LL#1 

ROLL#l 

R0LL#2 

R0LL#2 

PTN-17B 



START 

END 

START 

END 




4. 4 

4.8 

4. 6 

4. 4 




4.9 

4.4 

4.6 

4. 5 




4.6 

4.8 

5.0 

4.8 



AVG. 

4.6 

4.7 

4. 7 

4.6 

R0LL#3 

ROLL#3 

R0LL#4 

R0LL#4 

R0LL#5 

R0LL#5 

R0LL#6 

START 

END 

START 

END 

START 

END 

START 

4.7 

4. 1 

3. 9 

4.2 

4. 3 

3. 7 

3« 9 

4. 8 

4.3 

4.3 

4.0 

4. S 

3. 8 

4. 0 

5. 1 

4.6 

4. 4 

4.4 

4.7 

4. 1 

4. 3 

kVG. 4. 9 

4. 3 

4.2 

4.2 

4. 5 

3. 9 

4. 1 

RQLL#£ 

R0LL#7 

R0LL#7 

RQLL#8 

R0LL#8 

R0LL#9 

R0LL#9 

END 

gTART 

END 

START 

END 

START 

END 

3.6 

3.9 

3.7 

3.7 

3.7 

3. 7 

3« 0 

3. 9 

4. 2 

3.9 

3.6 

4.0 

3.9 

4« 0 

4. 0 

4. 3 

3.9 

4.0 

4.1 

3.9 

isi 

kVG. 3. 8 

4. 1 

3.8 

3. 8 

3.9 

3.8 

4. 0 





NASA LOT# 

1 AVERAGE 

4. 2 


Flow, X 
PTM-19G 


ROLL#3 

START 

19. 5 

20 . £ 

19. a 

AVG. 20. 0 

R0LL#6 
END 
17. 9 

18.0 
15. S 

AVG. 18. 5 


AVG. 

R0LL#3 R0LL#4 
END START 

19. 5 18. 3 

20.2 20 2 

19. 6 19. 2 

19. 8 19. 2 

R0LL#7 R0LL47 
START END 

17.8 18. 3 

18. 5 15. 8 

18. 0 16.7 

18.0 16. 3 


R0LL#1 

ROLL#l 

START 

END 

18. a 

19.9 

19. 5 

21. 1 

20.2 

19. 3 

19. 5 

20. 1 

R0LL#4 

R0LL#5 

END 

START 

19.4 

19.0 

19. 9 

20.0 

18. 0 

19.0 

19. 1 

19.3 

R0LL#8 

R0LL#8 

START 

END 

12. 3 

15.7 

1. 19 

17. 5 

11.2 

18. 2 

11. 6 

17. 1 


R0LL#2 

R0LL#2 

START 

END 

19. 4 

19.6 

19. 4 

20. 9 

19. 8 

19. 1 

19. 5 

19. 9 

R0LL#5 

R0LL#6 

END 

START 

17. 9 

17. 8 

16. 2 

17.8 

* 7 . 4 , 

17. 9 

17. 2 

17. a 

R0LL#9 

R0LL#9 

START 

END 

16. 2 

14. 5 

16. 2 

14.9 

16. 4 

14. 9 

16. 3 

14.8 


NASA LOT# 1 


AVERAGE 17.9 
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FH S05SB NASA LOT# 1 U. S. P. LOT# DO 9 2 56 


4. Resin 

Content, 

Dry Basis, 

X 

R0LL*1 

R0LL*1 

R0LL*2 

R0LL*2 

PTH- 

16F, Type 

II 


START 

END 

START 

END 





32.7 

34. 4 

37. 4 

35. 2 





34. a 

34.3 

36. 6 

34. 7 





34.2 

34.7 

39. 2 

35. a 

• 



AVG. 

33.9 

34. 5 

37.7 

35. 2 


R0LL#3 

R0LL#3 

R0LL*4 

R0LL*4 

R0LL*5 

R0LL*5 

R0LL*6 


START 

END 

START 

END 

START 

END 

START 


36. 4 

34. 5 

35.0 

33.6 

35.0 

32. 9 

35.2 


36. 1 

34. 3 

34. 1 

36.3 

33.5 

32.0 

34.2 


36. a 

35.7 

34. a 

35.6 

33.7 

33. 0 

34. 9 

AVG. 

36.4 

34. a 

34.6 

35. 2 

34. 1 

32. 6 

34. a 


R0LL#6 

R0LL#7 

R0LL#7 

ROLLta 

R0LL*8 

R0LL*9 

R0LL*9 


END 

START 

END 

START 

END 

START 

END 


33. 6 

34.6 

33. a 

32.4 

33.0 

33. 5 

32. 5 


33.6 

33. 5 

33.6 

32. 3 

31.6 

31.6 

32.8 


34. 2 

34.2 

33.3 

31. 5 

32. 5 

31. 9 

32.9 

AVG. 

33.8 

34. 1 

33.6 

32. 1 

32.4 

32. 3 

32.7 





NASA LOT* 

1 AVERAGE 

34. 2 


5. 

TACK, lbs 

R0LL41-S 

45 

R0LL*5-E 

37 


PTM-80 

R0LL*1-E 

62 

R0LL*6-S 

35 



R0LL*2-S 

46 

R0LL*6-E 

72 



R0LL42-E 

60 

R0LL*7-S 

43 



R0LL43-S 

45 

R0LL*7-E 

56 



R0LL43-E 

52 

R0LL*8-S 

38 



R0LL*4-S 

55 

R0LL*8-E 

48 



R0LL*4-E 

58 

R0LL*9-S 

61 



R0LL*5-S 

52 

R0LL*9-E 

36 



NASA LOT* 

1 AVERAGE 

SO 

6. 

Gel Time, Seconds 

R0LL*1-S 

89 

R0LL*5-E 

98 


PTM-20E 

R0LL*1-E 

75 

R0LL*6-S 

109 



R0LL*2-S 

as 

R0LL*6-E 

116 



R0LL*2-E 

113 

R0LL*7-S 

96 



R0LL#3-S 

114 

ROLL*7-E 

102 



R0LL*3-E 

123 

R0LL*8-S 

98 



R0LL*4-S 

113 

R0LL*8-E 

110 



R0LL*4-E 

108 

R0LL*9-S 

119 



R0LL*5-S 

119 

ROLL*9-E 

109 


NASA LOT* 1 AVERAGE 105 
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ph S055B NASA LOT# 1 IL S. P. LOT» D69256 


Atomic Absorption, ppm 
CTM-53B 

Ha 

K 

Cm 

Mg 

Li 

TOTAL 


ROLLfl 

START 

497 

24 

2 

i 

a 

524 


R0LL#1 

EHD 

578 

18 

1 

1 

a 

598 


R0LL42 

START 

418 

27 

1 

a 

a 

446 


R0LL#2 

EHD 

492 

24 

1 

2 

a 

519 



R0LL#3 

ROLL#4 

R0LL#4 

ROLL#5 

R0LL#5 

R0LL#6 


EHD 

START 

EHD 

START 

EHD 

START 

Na 

426 

311 

466 

315 

368 

283 

K 

18 

22 

19 

26 

15 

27 

Ca 

2 

1 

a 

2 

2 

0 

Hg 

Ll 

1 

a 

1 

a 

1 

a 

2 

a 

1 

a 

0 

0 

TOTAL 

441 

335 

426 

339 

326 

316 


R0LL»3 

START 

sai 

21 

2 

1 

a 

525 

R0LL#6 

EHD 

419 

17 

2 

1 

a 

439 


R0LL47 ROLL#7 
START EHD 
Ha 24a 263 

K 19 19 

Ca 1 2 

Hg 1 1 

Li a Q 

TOTAL 261 285 


7b. Moisture Content, X 
CTM-53B 


R0LL*8 

START 

536 

21 

1 

2 

a 

56a 


ROLL#S 

EHD 

277 

27 

a 

a 

a 

3a4 


R0LL#9 

START 

352 

28 

2 

1 

a 

383 


R0LL#9 

EHD 

589 

17 

1 

2 

a 

529 


L0T#1 

AVG. 

396 

21 

1 

1 

a_ 

419 


R0LL#1-S 7. 18 
R0LL#1-E 6.55 
R0LL#2-S 6. 31 
R0LL#2-E 6. 76 
R0LL#3-S 6. 76 
R0LL#3-E 6. 93 
R0LL#4-S 6. 86 
R0LL#4-E 6. 86 
RQLL45-S 6. 56 

HASA LOT# 


R0LL#5-E 5. 96 
R0LL#6-S 6. 41 
R0LL#6-E 5. 88 
R0LL#7-S 6. 71 
R0LL#7-E 6. 29 
R0LL#8-S 7. 41 
R0LL#8-E 6. 55 
R0LL#9-S 6. 69 
ROLL#9-E 6. 64 
1 AVERAGE 6. 62 


7c. Ash Content, X 
CTM-53B 


R0LL#1-S .26 R0LL#5-E .13 

R0LL#1-E .21 R0LL#6-S .16 

R0LL#2-S . 12 R0LL#6-E . 23 

R0LL#2-E . 18 R0LL#7-S . 13 

R0LL#3-S . 16 R0LL#7-E . 13 

R0LL#3-E . 26 R0LL#8-S . 13 

R0LL#4-S . 12 R0LL#8-E . 18 

R0LL#4-E . 14 R0LL#9-S . 13 

R0LL»5-S . 12 R0LL»9-E s_16 

HASA LOT# 1 AVERAGE . 16 
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FM Se55B HASA LOT# 1 U. S. P. LOT» D09256 


fi. 

TGA, X weight loss at 500* 

C ROLL#l-S 

11. 3 

R0LL#5-E 

10. 6 


CTM-S1 (Nitrogen) 

ROLL#l -E 

10. 4 

R0LL#6-S 

9. 8 



ROLL#2-S 

10. 2 

R0LL#6-E 

10. 2 



ROLL#2-E 

10. 9 

R0LL#7-S 

9. 9 

1 


R0LL43-S 

11. 0 

R0LL#7-E 

10. 1 



ROLL#3-E 

11. 2 

R0LL#8-S 

— 

j 


R0LL#4-S 

11.0 

R0LL#8-E 

9. 5 



R0LL#4-E 

10. 4 

R0LL#9-S 

10. 2 



R0LL#5-S 

10. 5 

ROLL#9-E 

10. 2 



NASA LOT# 

1 AVERAGE 

10. 4 



See chart 

8A-8R 



9. 

DSC, *C 

FIRST TEMPERATURE 

SECOND TEMPERATURE 


CTM-50A R0LL#1-S 

177 


236 



R0LL#1-E 

178 


237 



R0LL#2-S 

179 


234 



R0LL#2-E 

178 


238 



R0LL43-S 

179 


234 


i 

R0LL43-E 

176 


236 



R0LL#4-S 

177 


239 



R0LL#4-E 

178 


236 



R0LL#5-S 

177 


235 



R0LL#5-E 

179 


238 


1 

R0LL46-S 

177 


238 



R0LL#6-E 

180 


236 



R0LL#7-S 

178 


237 



R0LL#7-E 

178 


239 



R0LL#8-S 

178 


240 



R0LL48-E 

178 


241 



R0LL#9-S 

178 


238 



R0LL49-E 

178 


237 



NASA LOT# 1 

AVERAGE 178 


237 



See chart 9A-9R 


10. Infrared (IRZB) Baseline 

R0LL#1-S 

1.09 

R0LL#5-E 

1. 10 

CTM-21C 

R0LL#1-E 

1. 13 

R0LL#6-S 

1. 11 


R0LL#2-S 

1. 14 

R0LL#6-E 

1.09 


R0LL#2-E 

1. 15 

R0LL#7-S 

1. 12 


R0LL#3-S 

1. 12 

R0LL#7-E 

1. 10 


R0LL#3-E 

1. 12 

ROLL#8-S 

1. 13 


R0LL#4-S 

1. 15 

R0LL#8-E 

1. 11 


R0LL#4-E 

1. 11 

R0LL#9-S 

1. 10 


R0LL#5-S 

1. 10 

ROLL#9-E 

1. 13 


NASA LOT# 

1 AVERAGE 

1. 12 


See chart 

10A-10R 




11. Environmental History Date manufactured: 13-14, May 1986 

Packaged in: Polyethylene bag supported 

In cardboard carton 
Date shipped: 8, July 1986 in 

40° F truck 
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FH 5055B NASA LOT# 1 U. S. P. LOT# D09256 


12. Specific Gravity, Cured, 

Units 

ROLLtl 

ROLL*l 

RQLL*2 

R0LL*2 

ASTM D792 



START 

END 

START 

END 




1. 473 

1. 470 

1. 483 

1. 474 




1. 477 

1. 473 

1.483 

1. 477 




1. 464 

1. 484 

1.461 

1. 480 



AVG. 

1. 471 

1. 476 

1. 475 

1. 477 

R0LL*3 

R0LL*3 

R0LL*4 

R0LL44 

R0LL*5 

R0LL*5 

R0LL*6 

START 

END 

START 

END 

START 

END 

START 

1. 481 

1. 470 

1.475 

1. 435 

1. 475 

1. 473 

1. 481 

1.474 

1. 467 

1.475 

1.451 

1. 460 

1. 466 

1. 481 

1.480 

1. 469 

1. 475 

1. 468 

1.465 

1. 453 

1. 477 

AVG. 1.478 

1. 469 

1.475 

1. 451 

1. 466 

1. 464 

1. 479 

R0LL*6 

R0LL*7 

R0LL*7 

R0LL*8 

R0LL*8 

R0LL*9 

R0LL*9 

END 

START 

END 

START 

END 

START 

END 

1. 476 

1.478 

1.475 

1. 470 

1. 475 

1. 484 

1.423 

1.477 

1. 479 

1. 478 

1.476 

1. 482 

1. 465 

1. 449 

1.473 

1.479 

1. 476 

1. 470 

LiA 62 

1. 484 

1. 471 

AVG. 1. 475 

1. 478 

1.476 

1. 472 

1.480 

1. 484 

1. 448 




NASA LOT* 1 

AVERAGE 

1.472 

13a. Tensile Strength, ksl. 

WARP 

ROLL*l 

ROLL*l 

R0LL*2 

R0LL*2 

FTMS 406-1011 


START 

END 

START 

END 




22. 49 

16. 07 

17. 50 

22.07 




22. 94 

20. 58 

20. 15 

22. 21 




18. 44 

20. 22 

21. 21 

18. 99 




22. 72 

20. 61 

17. 85 

22. 05 




20. 62 

18. 35 

17. 77 

21. 40 



AVG. 

21. 44 

19. 57 

18. 90 

21. 34 

R0LL*3 

R0LL*3 

R0LL*4 

ROLL*4 

ROLL*S 

R0LL*5 

R0LL*6 

START 

END 

START 

END 

START 

END 

START 

19. 93 

18.64 

14. 58 

18. 51 

19. 75 

20. 24 

22. 97 

19.89 

18. 86 

18. 29 

17. 17 

16. 98 

20. 74 

23. 09 

21.09 

18.62 

20.60 

20. 84 

18.82 

21. 28 

20. 62 

18. 79 

19. 12 

19. 02 

20. 76 

19. 55 

21. 19 

23. 93 

20. 16 

18. 56 

18. 37 

18. 13 

19. 11 

18. 68 

22. 50 

AVG. 19. 97 

18.76 

18. 17 

19.08 

16.84 

20. 43 

22.62 

ROLL*6 

ROLL#7 

R0LL#7 

R0LL*8 

R0LL*8 

R0LL*9 

R0LL*9 

END 

START 

END 

START 

END 

START 

END 

19. 30 

19.65 

19.88 

19. 75 

20. 64 

22. 49 

23. 33 

19. 48 

21.61 

20. 16 

20.72 

18. 64 

22. 54 

24. 27 

18. 56 

21.31 

20. 94 

19. 32 

20.05 

21. 35 

23.82 

20. 21 

22. 37 

19. 72 

19. 80 

20. 57 

20. 11 

23.72 

19. 31 

23. 13 

18.08 

21. 46 

20. 88 

22. 27 

25. 24 

AVG. 19. 37 

21.61 

19. 76 

20. 21 

20. 16 

21. 75 

24.08 


NASA LOT* 1 AVERAGE 20.34 
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CM S055B NASA LOT# 

13b. Tensile Modulus, ssi, WARP 
FTMS 406-1011 


R0LL#3 
START 
2. 90 
2. 92 
2. 82 
2.71 
2. 85 
AVG. 2. 84 

ROLL#6 
END 
2. 94 

2. 78 
2.82 
2.80 

3. 01 
AVG. 2. 87 



AVG. 

R0LL*3 

R0LL#4 

END 

START 

2. 80 

— 

2. 93 

2. 95 

2.95 

2. 84 

3. 22 

2. 90 

2. 80 

2. 85 

2.94 

2.89 

R0LL#7 

R0LL#7 

START 

END 

2. 92 

2. 86 

2.97 

2. 97 

3. 14 

3. 08 

3. 05 

2. 86 

3. 07 

2.88 

3.03 

2.93 


13c. Tensile Elongation, X, WARP 
FTMS 406-1011 


AVG. 


R0LL#3 
START 
1 . 01 
1 . 02 
1 . 12 
1.03 
. 93 
1 . 02 


R0LL#3 
EHD 
. 98 
. 96 
1.00 
.86 



R0LL#4 

START 


. 96 
1.05 
1. 00 
1 . 00 


1 U.S. P. LOT# D09256 


R0LL41 

ROLLtl 

ROLL#2 

R0LL#2 

START 

END 

{{START 

END 

2. 43 

2.71 

2.67 

2. 78 

2.72 

2. 84 

2.80 

3. 32 

2.61 

2.90 

2. 85 

3. 22 

2.83 

2. 82 

2.60 

3.08 

2.82 

2.70 

2 1-§3 

2. 95 

2.68 

2.79 

2.71 

3.07 

R0LL*4 

R0LL4S 

RQLL#5 

RQLL#6 

END 

START 

END 

START 

2.74 

2.84 

3. 00 

2. 97 

2.64 

2.61 

3. 09 

2.98 

2. 90 

2.71 

3.05 

2. 81 

3.00 

2.66 

3. 04 

2.98 

2.84 

2. 76 

2. 82 

3. 00 

2.82 

2.72 

3. 00 

2.95 

R0LL#8 

R0LL48 

R0LL#9 

R0LL#9 

START 

END 

START 

END 

2.90 

3.08 

3.01 

2.97 

3.06 

2. 83 

2. 94 

3. 27 

3. 11 

3. 19 

2. 90 

3. 30 

2.89 

2. 97 

2.90 

2. 89 

3. 01 

2.90 

2.97 

3. 16 

2.99 

2.99 

2.94 

3. 12 


NASA LOT# 

1 AVERAGE 

2. 90 


R0LL#1 

R0LL#1 

R0LL#2 

R0LL#2 

START 

END 

START 

END 

1. 22 

1.02 

.89 

1. 25 

1. 29 

1.08 

1. 03 

1. 12 

1.04 

1.08 

1. 15 

. 90 

1. 27 

1. 12 

.95 

1. 08 

. 98 

. 99 

. 84 

— 

1. 16 

1.06 

.97 

1.09 

R0LL#4 

ROLL#5 

ROLL#S 

R0LL#6 

END 

START 

END 

START 

1. 04 

1.08 

1.02 

1. 20 

1.07 

. 96 

. 99 

1. 27 

1. 13 

1. 02 

1. 10 

1. 12 

1.07 

1.07 

1.06 

1. 24 

. 91 

1.02 

1.01 

1. 18 

1. 04 

1.03 

1.04 

1. 20 


I 


AVG 


1 . 00 



Page 9 of 14 


FM 5Q55B NASA LOT* 1 U. S. P. LOT# D09256 

13c. Tensile Elongation, X , WARP (CONTINUED) 

FTMS 406-1011 


R0LL#6 

R0LL#7 

R0LL#7 

ROLL# 6 

ROLL# 8 

ROLL# 9 

END 

START 

END _ 

START 

END 

START 

1. 12 

1.08 

1.08 

1.00 

1.06 

la 16 

1.09 

1. 15 

1.11 

1.00 

.95 

1.02 

1.03 

1. 10 

1.11 

.96 

1.07 

1.04 

1.13 

1. 18 

1.09 

1.02 

1.08 

.90 

1.00 

*. 18 

.98 

1.09 

1. 10 

1.14 

1.07 

1. 14 

1.07 

1.01 

1.05 

1.05 


NASA LOT# 1 AVERAGE 


14a. Flexural Strength, ksi. 

WARP 

ROLL#i 

R0LL#1 

R0LL#2 

FTMS 406-1031 


START 

END 

START 





34. 12 

33. 89 

33. 45 





26. 95 

33.76 

33. 76 





33. 16 

34. 19 

31.26 





30. 14 

27.65 

33. 16 





32. 79 

33. 55 

31.62 




AVG. 

31.43 

32.61 

32. 65 


R0LL#3 

R0LL#3 

R0LL#4 

R0LL#4 

R0LL#5 

R0LL#5 


START 

END 

START 

END 

START 

END 


27. 21 

28. 82 

32. 41 

33. 34 

33. 57 

28. 50 


30. 14 

27. 57 

32.80 

37. 19 

28. 88 

31.60 


30. 29 

26. 99 

31. 13 

30. 24 

35. 47 

35. 80 


30. 06 

28. 91 

30. 45 

34. 55 

33. 08 

33. 40 


27. 24 

29.66 

33. 49 

35. 32 

37. 87 

34. 20 

AVG. 

28. 99 

28. 79 

32. 06 

34. 13 

33. 77 

32.70 


R0LL#6 

R0LL#7 

R0LL#7 

R0LL#8 

R0LL#8 

R0LL#9 


END 

START 

END 

START 

END 

START 


35. 85 

31.61 

33. 46 

34.96 

32. 74 

35. 65 


34. 90 

34.68 

33. 30 

34.45 

31. 30 

36. 12 


33. 22 

31. 68 

36. 05 

32. 10 

35. 08 

33. 57 


33. 03 

35.04 

34. 37 

33.77 

36.09 

37. 35 


33. 45 

32.65 

37. 52 

32.92 

35. 51 

32. 06 

AVG. 

34. 09 

33. 17 

34.94 

33.64 

34. 14 

34. 95 


NASA LOT# 1 AVERAGE 


14b. Flexural Modulus, msl, WARP 
FTMS 406-1031 


AVG. 


R0LL#1 
START 
2. 42 
2 . 11 
2. 23 
2. 56 
2. 39 
2. 34 


R0LL#1 
END 
2. 27 
2. 61 
2. 45 
2 . 11 
2. 15 
2. 32 


R0LL#2 
START 
2. 26 
2. 07 
2. 16 
2. 19 
2. 27 
2 . 20 


R0LL#9 
END 

1.24 

1.24 

1.24 
1.27 
.66 
1. 17 

1.06 

ROLL#2 

END 

33. 69 
33. 74 
33. 49 
33. 35 

33. 64 
33.62 

ROLL#6 
START 
36. 67 

34. 50 

36. 46 

37. 10 
39. 46 
36.64 

RQLL#9 

END 

36.03 

36. 49 

35. 59 
39. 62 
36.60 

37. 35 

33. 33 


R0LL#2 

END 

1.63 

2.04 

1.92 

2.03 


1. 96 



Page 10 of 14 


PM SflSSB NASA LOT# 1 U. S. P. LOT # D09256 

14b* Flexural Modulus, msi, WARP (CONTINUED) 

FTMS 406-1031 


R0LL#3 

ROLL# 3 

R0LL#4 

RQLL#4 

ROLL# 5 

R0LL#5 

R0LL#6 

START 

END 

START 

END 

START 

END 

START 

2. 24 

2.58 

2.75 

3.05 

2.70 

2. 54 

2.96 

2. 19 

2.44 

2.87 

2.85 

2. 68 

2.50 

2.83 

2. 59 

2.47 

2.72 

2.71 

2.73 

2.86 

2.96 

2.35 

2. 44 

2. 51 

2.77 

2.78 

2.67 

2.96 

2.03 

2.41 

?.65 

?.B2 

2.69 

2.82 

2.84 

AVG. 2. 28 

2.47 

2. 74 

2. 84 

2.72 

2.68 

2.91 


ROLL# 6 

R0LL#7 

ROLL# 7 

R0LL#8 

R0LL#8 

R0LL#9 

R0LL#9 

END 

START 

END 

START 

END 

START 

END 

3.23 

2. 87 

2.91 

2.69 

2.69 

2.51 

2.70 

3.33 

3.35 

2.89 

2.73 

2.72 

2.75 

2.70 

3. 12 

2.72 

3.05 

2.59 

2. 65 

2.84 

2.91 

3. 13 

2.86 

3.06 

2. 64 

2.59 

2.74 

2.79 

3.03 

?.80 

2.83 

?»SZ 

2. 70 

2. 58 

2.64 

3. 17 

2.92 

2.95 

2.66 

2. 67 

2.68 

2.75 


NASA LOT# 1 AVERAGE 2.62 


15a. Compressive 

Strength, 

ksl, WARP 

RQLL#1 

RQLL#1 

R0LL#2 

RQLL#2 

FTMS 406-1021 


START 

END 

START 

END 




61. 14 

56.03 

57. 55 

52. 29 




55. 21 

58. 32 

62. 68 

58. 44 




58.78 

51.26 

59. 92 

56. 92 




56. 56 

52. 95 

58. 04 

59. 81 




56. 63 

52.64 

56.71 

61. 47 



AVG. 

57.66 

54. 24 

58. 98 

58. 39 

i 

R0LL#3 

R0LL#3 

R0LL#4 

R0LL#4 

RQLL#5 

R0LL#5 

R0LL#6 

START 

END 

START 

END 

START 

END 

START 

53.79 

52. 99 

56.64 

55. 46 

61.72 

59.02 

55.68 

52. 23 

56. 08 

55. 90 

62.89 

54.74 

57. 02 

57. 70 

56. 24 

55.71 

54. 17 

60. 64 

64.78 

53. 71 

53. 69 

57. 45 

60. 96 

51. 41 

56.83 

57. 90 

61.67 

55. 52 

57. 48 

60. 64 

55. 34 

62. 14 

64.83 

56. 04 

57. 52 

AVG. 55. 44 

57. 27 

54. 69 

59.59 

60. 79 

57. 49 

56. 02 

R0LL#6 

ROLL#7 

RQLL#7 

RQLL#8 

ROLL# 8 

R0LL#9 

R0LL#9 

1 END 

START 

END 

START 

END 

START 

END 

60. 57 

53. 76 

56. 28 

54.07 

59. 12 

56. 67 

59.49 

59. 72 

58. 81 

54. 39 

51.85 

55. 56 

60. 43 

57 . 50 

58. 06 

56. 38 

49. 56 

58. 97 

58. 11 

56. 67 

59. 30 

54. 90 

53. 97 

53.77 

54. 97 

60. 60 

58. 13 

57. 81 

55. 89 

58. 59 

59. 48 

54. 56 

59. 53 

53. 27 

57. 14 

AVG. 57. 83 

56. 30 

54. 70 

54.88 

58. 58 

57.03 

58. 25 


NASA LOT# 1 AVERAGE 57. 12 
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pt 5Q55B HABA LOT# 1 U. S. P. LOT# D09256 


15b. Compressive, Modulus, msi, WARP 
FTMS 406-1021 


ROLL#l 


R0LL#i 
END 


R0LL42 

START 


R0LL*2 

END 


AVG. 


AVG. 


ROLL#3 
START 
3. 43 
2.25 
3. 51 
3.30 

4.06 
3. 51 

R0LL#6 

END 

2. 79 
2.94 

3. 45 
3. 14 
3. 02 
3. 07 


R0LL43 

END 

3. 13 
3. 32 
2. 97 

2. 99 
3.34 

3. 15 

ROLL#7 

START 

2. 77 

3. 25 
3. 30 
3. 23 
3. 21 
3. 15 



3. 01 

3.36 

3. 21 

3. 27 


3. 29 

3. 27 

3.31 

3. 83 


3. 46 

3. 15 

3.26 

4. 03 


3. 05 

3. 03 

3. 56 

3. 10 


3.26 

3. 26 

3. 55 

3. 64 

AVG. 

3. 22 

3.22 

3. 38 

3. 57 

R0LL44 

R0LL#4 

R0LL#5 

R0LL#5 

R0LL46 


START 
3. 14 
3.46 
3. 19 
3. 04 

3.06 
3. 16 

R0LL#7 
END 
3.05 
3. 16 
3.30 
3. 20 
3. 23 
3. 19 


END 


3. 07 
2.60 
2.79 
3. 54 
3. 16 

3.07 

R0LL#6 
START 
3. 13 
3. 14 
3. 36 
3. 22 
3. 14 
3. 20 


START 
3. 15 
3. 02 

2. 92 

3. 06 
3. 01 
3. 04 

R0LL#8 
END 
3. 14 
3.21 
3. 27 
3. 26 
3. 35 
3. 25 


END 


2. 93 

3. 19 

3.07 
3. 07 

2. 94 

3. 04 

R0LL#9 
START 
3. 39 
3. 36 
3. 36 

2. 99 

3. 10 
3. 24 


START 
2.99 
3. 17 
3. 70 
3. 16 
3.20 
3. 24 

R0LL*9 
END 
3. 06 
2.62 
2. 60 
3. 11 
3. 02 
2. 96 


AVG. 





NASA LOT* 1 

AVERAGE 

3. 20 

Shear 

Strength 

ksi 

R0LL#1 

R0LL*1 

R0LL*2 

R0LL*2 

406-1041A 


START 

END 

START 

END 




4. 22 

4. 25 

3. 10 

4. 10 




4. 22 

4. 15 

4. 21 

4. 26 




4. 35 

4. 27 

4. 06 

4.88 




3. 94 

3. 52 

3. 99 

5. 49 




4. 18 

3. 97 

3. 35 

4. 47 



AVG. 

4. 18 

4. 03 

3. 74 

4. 64 

R0LL#3 

R0LL#3 

R0LL*4 

R0LL#4 

R0LL*5 

ROLL#5 

R0LL*6 

START 

END 

START 

END 

START 

END 

START 

4. 36 

4. 63 

5. 17 

4.03 

3. 94 

3. 85 

4. 24 

4.74 

4. 28 

4. 91 

4. 46 

3. 61 

4. 46 

4. 82 

4. 06 

4. 48 

4. 52 

4.93 

3. 70 

3. 99 

5. 08 

4. 24 

3. 70 

3. 43 

5.03 

4. 30 

5. 15 

4. 89 

4. 43 

3. 52 

4. 22 

3. 86 

4.02 

5. 04 

4. 53 

4. 36 

4. 12 

4. 45 

4. 46 

3. 91 

4. 50 

4. 71 
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FM SB55B NASA LOT» 1 U. S. P. LOT# D09256 


16. Double Shear Strength, kai (CONTINUED) 
FTMS 406-1041A 


R0LL«6 

R0LL47 

END 

START 

4. 18 

4.75 

5.00 

5.49 

4.75 

5.03 

4.72 

4.42 

5.03 

4.70 

4.74 

4.66 


! 

17. Barcol Hardness, Units 
ASTM D-2583 
(Average of 10 
determinations) 


16. Residual Volatiles, X 
PTM-98 


R0LL43 

ROLL#3 

END 

START 

1.67 

1.90 

1.69 

1.64 

1.66 

1. 87 

1.67 

1.87 

R0LL#6 

R0LL#7 

END 

START 

1. 92 

2. 16 

1. 93 

2. 07 

1. 91 

2. 13 

1. 92 

2. 13 


RQLL#7 RQLL«8 

R0LL48 

R0LL*9 

R0LL#9 

END _ 

START 

END 

START 

END 

5.32 

4. 50 

3.97 

4.27 

3.47 

4.75 

4.38 

3.35 

4.43 

3.90 

5.44 

4.67 

4.27 

3.98 

4.65 

4.31 

3.93 

4. 33 

4.37 

4. 19 

4. 14 

4.72 

4.63 

4.25 

3.60 

4.79 

4.44 

4. 11 

4.26 

4.00 



NASA L0T#1 AVERAGE 4.35 


R0LL#1-S 

72.9 

R0LL#5-E 

74.8 


ROLL#l-E 

71. 9 

R0LL#6-S 

71.0 


R0LL#2-S 

73.8 

R0LL#6-E 

74.0 


R0LL#2-E 

73.9 

R0LL#7-S 

72. 5 


R0LL#3-S 

74. 6 

R0LL#7-E 

73.6 


R0LL#3-E 

72.9 

R0LL#8-S 

71. 5 


R0LL#4-S 

73.6 

R0LL48-E 

71. 3 


R0LL#4-E 

73. 3 

R0LL#9-S 

73. 1 


R0LL#5-S 

73. 0 

R0LL#9-E 

71. 9 



NASA LOT# 1 

AVERAGE 

73. 0 


R0LL#1 

ROLL#i 

R0LL#2 

R0LL#2 


START 

END 

START 

END 


1.67 

1. 51 

1. 79 

2. 20 


1.65 

1. 53 

1.74 

2. 20 


1.68 

1. 55 

1.75 

2. 18 

AVG. 

1.67 

1. 53 

1. 76 

2. 20 

ROLL# 4 

R0LL#4 

R0LL#5 

R0LL#5 

R0LL#6 

END 

START 

END 

START 

END 

1.79 

1. 92 

1.87 

2.03 

1. 96 

1.77 

1.91 

1.65 

2. 01 

1. 99 

1. 78 

1. 91 

1. 83 

1. 97 

2. 04 

1. 78 

1. 91 

1.85 

2. 00 

2. 00 

RQLL#7 

R0LL#8 

R0LL#8 

RQLL#9 

R0LL#9 

END 

START 

END 

START 

END 

2. 17 

1.83 

1. 68 

1. 57 

1. 78 

2. 17 

1. 79 

1.75 

1.50 

1. 73 

2. 19 

1. 76 

U2± 

1. 55 

1. 71 

2. 18 

1.79 

1. 72 

1. 54 

1. 74 


19. Resin Content, Pyrolysis, % 
CTN-14B 


AVG. 


NASA LOT#l AVERAGE 1.65 

R0LL#1 R0LL#1 R0LL#2 R0LL#2 

START END START END 

34. 57 34. 12 33. 37 34. 67 

35. 33 35. 51 33. 56 34. 41 

34. 97 31. 95 33. 96 34. 66 

34. 95 


33. 86 


33. 64 


34. 58 
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PM BASSE NASA LOT# 1 U. S. P. LOT# D09256 


19. Resin Content, Pyrolysis, 
CTM-14B 


% (CONTINUED) 


AV6. 


AVG. 


R0LL#3 

ROLL# 3 

RQLL#4 

ROLL# 4 

R0LL#5 

R0LL#5 

END 

START 

END 

START 

END 

START 

33.62 

33.92 

36.63 

34.87 

34.92 

33. 57 

33.53 

35.59 

35.91 

34.66 

35.02 

33. 51 

33.95 

33.72 

36.05 

35. 91 

34.89 

33.49 

33.70 

34.41 

36.20 

35. 22 

34.94 

33. 52 

R0LL#6 

R0LL#7 

ROLL# 7 

ROLL# 8 

R0LL#8 

ROLL# 9 

END 

START 

END 

START 

END 

START 

33. 33 

34.97 

32.67 

33. 12 

33.62 

33.91 

33.57 

35.33 

32.98 

34.42 

34. 37 

33.98 

34.04 

34.63 

32.09 

33.92 

31.86 

35.31 

33.65 

35.04 

32.65 

33. 82 

33. 35 

34. 40 


R0LL#6 
END 
33.74 
33. 14 
33. 94 
33.61 

ROLL# 9 
END 
36.42 
36. 24 
36.25 
36. 39 


NASA LOT# 1 AVERAGE 34.32 


20. Acetone Extraction, % 
CTM-18A 


AVG. 


AVG. 


2ia. 


R0LL#3 

END 

2. 23 
1.46 

3. 22 
2. 30 

RQLL#6 

END 

1.26 

1.65 
2. 47 

1.66 


R0LL#3 
START 
1.74 
2.01 
2. 16 
1.97 

R0LL#7 
START 
2. 27 
1.96 
2 . 11 
2 . 11 


•F, with 


R0LL#3 
START 
4. 36 
3. 35 
3. 66 


CTE, in/in 
PTM-61B 


ROLL#3 
END 
4. lO 
2.72 
AVG. 3. 41 



R0LL#1 

R0LL#1 

R0LL#2 

R0LL#2 


START 

END 

START 

END 


2. 35 

1.64 

2. 15 

3. 03 


2. 14 

2. 36 

2. 16 

2. 35 


2. 20 

2. 39 

2.93 

2. 61 

AVG. 

2. 23 

2. 13 

2. 41 

2. 66 

ROLL# 4 

R0LL#4 

R0LL#5 

ROLL#5 

R0LL#6 

END 

START 

END 

START 

END 

1.69 

1. 35 

2. 87 

2. 48 

1. 57 

1.90 

1.69 

1. 98 

2. 05 

1. 96 

2. 82 

2. 71 

2. 15 

1. 63 

1. 96 

2. 14 

1. 92 

2. 33 

2. 05 

1. 83 

R0LL#7 

R0LL#8 

R0LL#8 

R0LL#9 

R0LL#9 

END 

START 

END 

START 

END 

1.71 

2. 16 

1.94 

1. 92 

. 73 

1.68 

1.67 

1. 97 

1.84 

1. 40 

1. 28 

1. 58 

2.06 

1. 58 

1. 51 

1. 56 

1.81 

1. 99 

1. 78 

1. 21 


NASA LOT # 1 AVERAGE 2.02 


PLY 

RQLL#1 

R0LL#1 

R0LL#2 

RQLL#2 

START 

END 

START 

END 


2. 68 

3. 73 

4. 07 

2. 87 


3. 58 

4.61 

3. 39 

4. 04 

AVG. 

3. 13 

4. 17 

3. 73 

3. 46 

RQLL#4 

RQLL#4 

R0LL#5 

R0LL#5 

R0LL#6 

END 

START 

END 

START 

END 

3. 16 

2. 98 

3. 99 

5. 45 

1. 97 

4. 36 

3.65 

3. 47 

4. 69 

3. 66 

3.76 

3. 32 

3. 73 

5. 07 

2. 82 
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FM 

5055B 

NASA LOT# 

1 U. S. 

P. LOT# D09256 


21a. CTE, 

ln/ln * 

F, with 

PLY (CONTINUED) 




PTM 

-SIB 








ROLL#S 

ROLL# 7 

ROLL# 7 

R0LL#8 

R0LL#8 

ROLL# 9 

R0LL#9 


end 

START 

END 

START 

END 

START 

END 


4.63 

4.43 

4.88 

4.92 

4.32 

4.36 

3.84 


3.99 

4. 39 

4.39 

4. 55 

5.22 

4.67 

3.70 

AVG. 

4.31 

4.41 

4.64 

4.74 

4.77 

4. 52 

3.77 






NASA L0T#1 

AVERAGE 

3.98 

21b. CTE, 

ln/ln • 

F, Crossply 

RQLL#1 

ROLL#l 

R0LL#2 

RQLL#2 

PTM 

-SIB 



START 

END 

START 

end_ 





9. 35 

9.01 

6. 01 

7.01 





4.43 

6. 19 

4.75 

9. 28 




AVG. 

6. 89 

7. 60 

S. 38 

8. 15 


R0LL#3 

ROLL# 3 

R0LL#4 

ROLL#4 

R0LL#5 

R0LL#5 

R0LL#6 


END 

START 

END 

START 

END 

START 

END 


5.87 

8. 29 

6.86 

5.75 

10. 13 

8. 17 

5. 57 


5.70 

9. 09 

4.61 

8.88 

6. 18 

5. 88 

9.66 

AVG. 

5. 79 

8. 69 

5.74 

7. 32 

8. 16 

7. 03 

7. 62 


R0LL#6 

R0LL#7 

ROLL#7 

R0LL#8 

R0LL#8 

RQLL#9 

R0LL#9 


END 

START 

END 

START 

END 

START 

END 


9.01 

5. 49 

7. 22 

10. 67 

9. 40 

7. 12 

7. 25 


8. 05 

6. 24 

6. 71 

8. 48 

7. 99 

6. 65 

7. 66 

AVG. 

8. 53 

5. 87 

6. 97 

9. 58 

8. 70 

6. 89 

7. 46 


NASA LOT# 1 AVERAGE 7. 35 


See chart 21A-21R 


U. S. Polymeric 


^4 ~ ^ 

Hamid M. Quralshl, Manager 
Quality Assurance Department 
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CHART 9A 


a^TTff^TlTTM^^^BMBBBBBBBBBBBBBBBBBBmi ■■■■ 

liiiiiiiiiiiiiiiiiiiiiiiiiiliiriiinHBHaHHiianaHueHBiiBBBBEiBiBMBiiiBBi bbbb 
jBBBBBBBBBBBBBBBBBBBBBBPBBBBBP^JBRBPSBPBBBPBBBBBBBBBBBBPBBPBBBBBBBBBBBBBBBBBBBBI bbbb 
IBBBBBBBBBBBBBBB r»P»f»nB»'*i»i .(IPPt'.t !DCi 4 IST ▼ ^■BBBBBBSBflBBBBI SBB« 
IBBBBBBBBBBBBBBBta*aPUWatfcUitfiaiik*MUaa4*«MPBBBBPMPP*BBBBBa*BP"BBBBarKBBBBBBBBBBBBBBBBB| 
I BBBBBBBBBB BBBBBI I’"'* B 'r'rBRaaBFRBRBC _I JsatK 
iBBaBSBBBBBBSBBBr^as*pap*BSBB«Bi<BRr^c:«SP«:'ir?B«pMiiBaiaRaB'/»csBB*?»irRn?i 
IBBBBBBBBBBBBBBB'. , .^«.dkLfCJU;JnrCtKI3£4a.£SL»WBWMM44W«*Ja3BBfctiBSBBaPliMBBaaBflBBBBBnl 
■t=BBBBBBBBBB88B.-*P«?BfW«yH9B »r**»HB- «>TBKJlBi •'mm:>:«BBIHIUIBBBIHrU(lini| 
■glBBBBBBBBaiMiBwpawPPBPapigaBPMPpBtfBBPBBPBBBPaBBBaaaBtraBBaPPPBMaiiteBfciSBBaBi 


■■■■■■■■■■■■MHHHHaHaBHBiBBPBBBPBMaaaaaprnMapppMasBBHHHHHH 

IBBBBBBBBaaBBBBB'. ^~~5.. roOfX.VK L'-.W BiSliUT «UiI!'flKI«Bti4;aHB&»jL:lUI)BBBBBflaBBBBBl 

|aBBBBBBaBaaBBBB*BaBapaBBBr-->«Br»l>BIBVMBBBaiBBrT7*WB^'nrB9^PraBBBnBBBBfllBaBBBBBI 

iBaBBaBaaaaaaBBBCJ^^jaasaL^uinutcciaHiECCBLiiMiiQaaHCtBbwiiEBBBaBBBaBBBBaBBBBaai 

iBaBBBBBaBBBBBBBBBBaaBBBBBBBBBIBBBHBBBaBBBBBPBBBBaBBBBBBaBBaBBBBBBflBBBBBBflBBBBBBBfll 
IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBRBBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBfl 
iBBBBBBBBBBBBBBBBBBBBBBBBBBBBBPBBBBflBflflBflBBBBBBBBBR BBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBH 
iBBBBBBBBBBBBBBBBBBBBBBBBBBBBBalBRBBBBBBBBBBflBBBBBR BBBBBBBBBBBBBBBBBBBBBBBBB BSBBBBBfl 
iBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBVRBBRBBflBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBB BBBBB BBBBBBBfl 
M=BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB8BBI TfiBBBBBBBBBBBBgBBBBBBBBBBBBBBBBBBBBB=lB=l BBBBBI 


I ~BBR BBBBB BBBBB BBBBBBBBBB RBBBBBBBBRBi ■BBPRTr.TTirriJ'iTT BBBBBI BBBBBBBBBB BBI 
■BBBBBBBBBBBBBBBBBBBB BBBBB BBBBBBBBSRBI BBBBI3 IMBatiJili'f I BBBBaBBBBBBBBflBBBMMHHH 
■BBBSC9BBBBBBBBBBBBBBBBBBBBBBB s BflflBflfc* 'jBBk-BkayMtaBBMBflBBBaBBBBBBBBBBBBBBBBBBBBBBBBI 

■ BBBBBBfc^BBBBBBBBBBIBBBBBBBIBBliBBBBBB. £BBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBB BBBBB BBBI 
■BBBBBBBBBRBBBBBBBBBBBBBBBBBBBSBBBBBBItBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBRBI 

■ BBBBBBBBBB BkBBBBBBBBBBBBRBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBflBBBBB BBBBB BBBI 
■BBBBBBBBBB BBBh^BBBBBBBBBBBBBBRRflBBBBBBBBBBRBBRBSBBflflflBRBBBBRBBflBBBBBBBBBBBB BBBBB BBBI 
■BBBBBBBBBBBBBBBfe2aBBBBBBBBBBBaBBSBSIiBa&BCBI>SSSB3BE8S3BB8S9B5EKEBBEBBBBBflBBVBBBBVBPE| 
■BBBRBBBBBflBBBBBBBB£BBBBBflBBBBSBBBBBBBBBBBBBflBBBBBBBBBPBBBBBBBBBBBBflBBBBBBBEBB8BBBPBg 
■BZB BBBBBBBBBBBBBBBB>?BBBBBBBBSBBgBBBBBBBBBBBBBBBBBBB l MBP?BBBBBgBggBBBBBBi-ir=BB»KiBl 
■uSiBBaaaBBBaBBBBBBBBB^BBaBBBaBBflBflBBBBBBBBBaBBBBaBBaBBBBBkMBBBBBBBBBBBaKvlKS^PfiPPa 

■ BBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBB BBBBBBBBBBBBBBB'iBBBBBBBBki^BBBBEBBBBBBBBfSBPfLBIM 

■ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBr.BBBBBBBBBBB^BBBBBBBBBBBirCBBit'PBBI 
■BBBBBBBBBBBBBBflBBBBBBBBkVBBBflBBBBRBBBBBflBBBBBBBBfBBflflBBBBBBBBBkBBflBBBBBBKBtBBPBPfcEBI 
■BBBBBBaaBBBBBaaBBBBBBBBBk'BBBBBBBBBBBBBBBBBBBBBBPMBBBBBBBBBBBBBB^BBBBBBiex»i«Pk«i>caBI 

■BBBBBBBBBBBIBBBBBBBBBBBBBBE^SBP^dBBBBB^BBBBBBB JBBBBBBBBBBBBBflBBBBBBBB^BBaflBBBBBBBBl 
■BBB BBBBBBB BBBBBBBBBBBBBBBBBka^BBBBBBBBa.^BBBBBf<BBBB BBBBB BBBBBBBBBBBBBBBCBHBBBBBBBBbJ 
■CTBBBBBBBBBBBBBBaaBBBBBBBBBkBIBBBBBBBBaBBBBBBJBBBBBgBBBBBBBBBBBBBBBBWIB9B=iraBBBBM 
■CanBBBBBBflBBBBaBBBBBBBBRBBBB^BBBBflBBBBBBBBB^iBBBBBBBBBBBBBBBBBBBBflBBBaBGCZalESBBBBa 
■BBBBB BBBBBBBBBBBBBBBBBBBBBBI IBB BBBBBBBBBB BB92BBBBBB BBBBBBBBBBBBBBBBBBBB BfltlMBBBBBBBB 
■BBBBBBBBBBBBBBBBBBflBBBBBflBBBBBK«BRBBBflBBBBk«BflPeiSM£BBBBBflBBBBBBBBBBBBBIBflBBBBflBB9 
■BBBBflBBBBRBBRBBBBBBBBBBBRBBBBCHVBBBRBBBBBBB JBBEBUB BBBBBBBBBBBBBBBBBBBBBBBBB BflBBBBBBi 

■ BBBBBflBBBBBBBBflBBBBBBBBBBPEalFlBBMflBBBBBflBF.flBBBBBBBBBBBBBflBflBBBBBBBBBBBBfl MIBBBBBBBI 

■ BaBBBBaBflaflBflBBBBBBBBBflBBBMBaBBB.IBBBBBBflB'JBflflBBBBBBBflBBBBBBBBBaaBBBBBBBBinBBBBBBflH 

■ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB9BBBBBBF.BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIIBBBBBHBB9 

■ EBBBB BBBBBBBBBB BBBBBBBBBBBBBBBBBBBt'BBBBBB'JBBflBBBBfl BBBBBBBBBBBBBBBBBBBB BBBTBBBBBBBbS 
■BBBBBBBBBaBBBBBBaBBBBBBBRBBBBBBBBBBK<BBBflMaBaBBBflaBaBBflBBBBflBBaBBBBBaBBaBIBBBBBBBB9 

■ K=UBBBBBBBBBBBBaBB8BBaBBBBBBBBBBBBB k ^BB'iBaaBBBBaaBBBBBBaBBBBflBBBBBBBBBBB=lB=BRIBB| 
■iSMBBBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBf.BW MB BBBBBBBBBBBBBBBBBBBBBBBBBBBfeiyKjBB im 
■BBBBBBBBBflBBBBBEBBBBBflflBBBBBRBBBBBBBBEV'JBBBBBBBBBBRBBBBBBBBBBBBBBBBBBBBBSBI BBBBMbH 

■ BBBBBBBBBBBBBBBBBBBBBBBBB BBBBB BBBBBBBBKBBBBBBBBBBB BBBB BBBBBBBBBBBBBBBBBBBB ’.Bbb^M 
■BBBBBBBBBBBBBBBBflBBBBBBBBBBBaaBBBfiflBBBBBBBBBflBBBBaBflBBHMBHBHHii^B^H^^^I 

■ BBBBBBflBBBBBflBBBBBBBBflflBBBaBBBBflaBBBBI IBB BBBBBBBBBB BBBbHHHBHHHMBHBHBBHH 
■BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBB BBBBBflBH 

■ BBBBBBBBlIBBBBIBBBBBBBBBBBBBflBBfllBBBBflBBBkaBBBBBBaMBBBaaBBBBBBBBBBBBBBBBBBBBBKBBBl 
■BflBBflBBBBflBBBBBflBBBBBBBBRBBBBBBBBBBBBBBBBBCBBBaBaBBBBBBBBBBBBBBBBBBBBBBBBBRBBBBBBB9 
■BBBBBBBBBIBBaBBBBIBBIflBBlIBBBRBBIBBBBBBBBBBAiBBBflBBBBBBBBBBBBBBBflBBBBaBBBBBBBBBIRBl 
■E=BBBBBBBBBBBBBBBgBBBBBBBBBBBBBBBBBBBBBBBBBa9BBBBBBBBBBBBBBBBBBBBBBBBBBB9=l Ulll BBBB 

BBB BBBBB IBB 

BBBBB BBBB 
BBBBB BBBB 


BBBBBI 

BBBBBI 


I I BBBB 

pa 

IBBBBBBBBBBBBBBBBBBBIBBBBB BBBBBBBBBB BBBBBBBBBBkBBBI BBBBBBBBBB BBBBBI 
|BBBBBBBBBBBBBBgBBBBBBBBBBBgaBgBBBBBBBBBBBBBI-lP.-g> ’;<^BB9?yyW1??r~T!1 
|BBBBBBBflBBBBBflBBBBBBBaBBBBaBBflBBBBBBBBBBBBBPU«'-»fl|nMaaHHM^ 
laBBBBBBBBBBBBBBBBBflBBaBBflBflBBBBBflBBBflBaflBPBBBPBfV 
I BBBBB BBBBB BBBBBBBBBB BBBBB BBBBBBBBBBBBBP.t'^UyiBBI'IBM 
I BBBBBBBBBB BBBBB BBBBBBBBBB BBBBRBBBBBBBBBBBBBCZ^RrZJ 


IBBBBBBBBBBBBHBBBB BBBBB BBBBB BBH 

Eg KBBaBBBB BBBBBBBBBBBBBBBBBBBBBBBB 

■BBBBBBBBBBBBBBBBBBBBfElBEBBBBBflB 
■saaBBBBBBBBBBBBBBBBBlSS&BBRBBBfl 

■H^^^^^^^^^^^^^^^^^^^^^^^^^^^HbBBBBBBBBBBBB BBBBB BBBBBBBBBBBBBI 
■BBBBBBBBBBBBBBBBBBBBBBBBB BBBBB BBBBIBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBg 
iBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBRBBBBBBBBBBBflBBBBBBaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBl 
|BBBBBBBBBBB8BBBBBBBBBBBBBBBaBHBBBBBBBBBaBBBBBBBBBBBBBBBBBBBBBBBBBBaBBBBBBBBBBBPBBBB| 
iBBBBBBBBBBBBBBBBBaBBBBBBflaBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBaBBBBBBBBaBBBBBflBBBBBBBBg 
■BBBBBBBBBBBBBBaBBBBBBBBBBBRBBBBaiBBBBBBBBBBBBBBB8BBBBBBBBBRBBBBBBBBBBBBBBBBHBBBBBBB| 
■ BBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBHHBaBIBBBBBBBHBBBBBaBiaBBBBBBBBBBBBBBBBBBBBBBBBBBBBg 
■BBB BB BBBBB BBBB BBBBBBBBBBgBBBggBBBBBBgBBBBBBBBBBBBBgBBBBBBBBBBBBBBBBBBgBBBBBBBBBBBBBi 
■^BB BBBBBB BBBBBBBBBBBB BBB BBBBBBBBBB BBBBBBBBBBBBBBBBBB BBBBBBBBBBBB BBBBB BB^^BgBBBBBM 
■BSSBBBBBaBBBBBBRBBBBBBBBHBBBBBBBBIBaBBBBBBBBBBBBBBBSBBBBBBBaBBBBBBBBBBRBCjaiSBBBBBBi 
■BBBBBBBaaBBBBBBHBBBBHBBBHBBBBBBBBBBBBBBBBBBBHBBBBB BBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBg 
■BBBBBBBBBBBBBBBBBBBBBBBBBBaaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBaBBBBBBBBBag 
■BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBIBIBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBg 
■BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBB BBBBB BBBBBBBBBBBBBBBBBBBBBBBBBB^H 


ss^sisafisi 


■■■^H^HBBBBBBBBBBBBHHHMHBBBBBBBBBBBBBBIBBBIBBBBBBHBBHBRRBBBBIIIBBI 

^BBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBB BBBBBBBBI 
■BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBBB BBBBBBBB^^M^^Mli—— 
iaHMBMMBIBBBBIRBRIBBnBViiiiilliillllllllllllllli 


BBBB BBBBB BBHBBBI 
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mHIVIVIIIiliVVViilVilVIViViViVIIIViiffnVVfVilHMBaaiiaiaiHMaiiiiiMaiMHii 

IBBBBBBBBBBBBBBBBBBBBBBBBBaBBBB*?:SBBB il^Bt" .i'U*rPrXr7«rB?^ r .3rBBBBBBBBBBB8BBBBBBBBBBfl 
BBBBBBBBBBBBBBBBBBBBaaBBBaEbaaBBBaBBB^fiMW^bl.A^i:4»^*:^ , .aBBBaBBBBBaBBBBBBBBBBai! 
IBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
SaBaaaBBBBBBBBBBBflBBBBrW«anBr.2"»«*)aKaSBBBBBBr;BBrBBBBBP*BBailBrnBBBBflBflBBaBBBBBBBBI 
SBaBBBBBBBaraaBBBaBBBi^2CUd(.ti=aJi:2LflB9Jin.3j:^«BKBBB^«ejr:9fUffmaxJJBBaBBflflBflBflfl 
aaBBBaBBaaaBBBBBBBBBBiH^i r ; ?TP aBBBBBBBBBB^raBr^aa»pBBP^B«aBirjin?gi»»prBBB»B!W BBaji 
IIBBaBBBIIIBBBIIIIBBai^«M«;|*MMnHnMMMiaiMMM||MaMMMM| 

I “ - " 


IBBBI 


85 

£ § 

3 8 

f £ 

O o 


la ■■■■"■■■■BBBBBBBBBB^ffinirfTrrMHyr»*rEiB*lT9r?«7PM^rr^aw 

BsssuassuE^rcHs^ 

!8S:KS:SK8USS;S8U8S:h5558:s:SS555SSS8SS5SSS:s::EsS8SSSS:8S8SS5SKSS&8SS8KS5S5! 
;SS8SS88SS8SSSSSSS888SS8^g8SS88SS8SS8:88SSSSSS8S8BSSSSSSSSS8S8888S8SSSSSS8S88SSSl 

IBBBBaBaBBBBflBBBBBBaaflBBiSlK^BBBBBBBBBBBBBBBBBBBBBaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBlI 

!888S88S8SS88S8888SSS8S8SS8S8SSSSr:8SS8SS8SSSSS8SSSS8SS8SSSSSS88SS88SSSSS88SSSSSSS:s: 
!8SSSSSS8888SSSSSS8SS8SSSS8SSSSS8& :88Snsri,V^^7 1 IB8SSSS8:8S8SSS88SSSSSSSS88S8S88|| 

BBBBBBBBBBB^BBBBBBBBBBBBBBBBBBB. 3BBbaBb4MMaBB8BBBflBBBBBBBBBBBBflBBBBBBBBBBBBBBBa! 
BBBBBBBBBSBBBB5BBBBBBBBBBBBBBBBBI 1BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB jl 
IBBBBBBflBBaflBBBBBb?aBBBaBBBBBBBBBBIBBBBBBaBBBBaBBBBBBaBBBBBBBBBBBBBBBBBBBBBBBBBBBB! 
IBBBBBBBBBBBBBBBBBBl^lBBBBBBBBBBBBBBBBBBBBBBBBBBBBBlBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBr 
IBBBBSBBBBBBBBBBBBBBBb9Bff=1B~lBBBBBBBBBBBBBBBBBBBBBBBBP*lBBBBBBBBBBBBBBBBBBBBBBBaB- 
IBBBBBBSBBBBBBBBBBBBMB3CuFli5BBBBBBBBBBBBBBBBBBBBBBBB^4BBi?BBBBBBBBBBBBBBBBBBBBMBBi' 
IBBBBBBBBBBBBBBBBBBBBBBBJBBBBBBBBBBBBBBBBBBBBBBBBBBB^BBBBBiZBBBBBBBBBBBBBBBBBBBBBBB 
IBBBBBBBBBBBBBBBBBBBBBBBbBBBBBBBBBBBBBBBBBBBBBBBBBB^BBBBBBBbBBBSBBBBBBBBBBBBBBBBBBi 
IBBBBBBBBBBBBBBBBBBBBBBBBk'BBBBBBBBBBBBBBBBBBBBBBBB^iBBBBBBBBBBiSBBBBBBBBBBBBBBBBBBBi^ 
IBBBBBBBBBBBBBBBBBBBBBBBBB^flBBBBBBBBaBBaBBBBBBBflflMBBBBBBBBBflBBiSMBBBBBBaaBBBBBBBBLI 

!BBHBBBflBBBBBBBBBBBflBBBBBflKBBBBBBB"=”aBBBBBBBBJBBBBBBBBBBBBBBBBn 

gBaiaiBBiiiiaBBBis^jsamsaiKBiiisaii iaHiaiiiiiKS Ki Biiia 

IBBBBBBBBBBBBBBBBBBBBBBBraramBaaBBBBBBBMBB'iBBBBBBBBBBBBBflBBBBBBBBBBBBMBaBBBBBBI 
IBBBBBIBBBBBBBBBBBBBBBBBiZa^SblBBBBBBBBaBBi^*>flBBBflBflBBBBBBBBBBBBBBBBBBBBa«BBBBBBBBI 
BBBBBBBBBBflBBaaBBBBBBBBBBBBHBk'BBBBBBBBBBBB^BBBBBVTJBaBBBBBBBflBBBBBBBBBBBhlBBBBBBBBI 
BBBBBBBBBBBBBBBBBBBBBPBJKTBBBBBflBBBBBBBBBBBEBBBdBB^BBBBBBBBBBBBBBBBBBBBBBIBBBBBBBB 
llBBBBBBBBBBBBBBBBBBBBP**vBBBBBBBB9BBBBBBBBBBJBBBUBBaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
IBBBBBBBBBBBBBBBBBBBBBBBBBBBBlIBBBMBBBBBBBBrjIlBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBB 
IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBkJBBBBBBBiiBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBiIBBBBBBB 
IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBB'JBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBlIBBBBBBa 
IBBBBBaBBBBBBBBBBBBBBBBBBBBBBBBBBBBB3BBBBrBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIIBBBBBBB 
IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB'JBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBj 
IBBBBBBBBBBBBBBBBBaBBBBBB^^lBBBBBBBk'BBPiBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBj 
IBBBBBBBBBBBBBBBBBBBBBIBiSSctJBBBBBBBBinBBBBBBBBBBBBBBBBBBaBBBBBBBBBBBBBBBBBai Mill! 
IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBTiBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBf BBflBBl 
IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB'jMBBBB 

i!BB8g8BS88BS888a!8S!8!8Sag!88 888SjaS88S8BS8888838888BS888SBaS8S8SS3S888 
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